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NDE 2015 - Preconference tutorial

Digital Radio Graphy
24-25 November 2015, Course Conducted by: GE
Venue: Hotel Katriya, Rajbhavan Road

Day-1 24th November-2015 Presenter
Mr. S hChangd
9:45 - 10:45 MNew Trends in Industrial Radiography - >amares ar?g ar
General Electric
10:45-11:00 Tea Break
11:00-12:00 Digital Radiography & CT - Physics , Device & Mr. Samaresh Chal:\gdar,
Systems General Electric
12:00:13-00 Applhc.atlons of Computed tomography & Mr. 'l.l'|l<ashBehz!r|r
Radiation safety General Electric
13:00-14:00 Lunch Break
. . Applications of Computed Tomography in Dr. Murulidhar,
14:00-15:00 Aerospace Application DRDL, Hyderabad
. . . N Mranshuman Ray,
15:00-16:00 Digital Radiography for Automotive application Bajaj Auto
16:00-16:15 Tea Break
) Samaresh Changdar,
16:15-17:15 Advances in Computed Tomography General Elactric
Day-2 25th November-2015 Presenter
. - ) Mr. BikasGhose,
9:00-10:00 High Energy Digital Radiography HEMRL, Pune
P Image Processing technigues in Digital Dr.Debasish Mishra,
10:00-11:00 Radiography GE Global Research
11:00-11:15 Tea Break
- ) Dr.Debasish Mishra,
11:15-12:15 Standards of Digital Radiography GE Global Research
12:15-13:30 Lunch Break
13:30 - 14:30 Apphca.tlons of Digital Radiography in Energy Mr. Dee;fesh,
Industries BHEL Trichy
14:30-16:30 Question hour
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#3H




1. &HE/AFE](General Electric, GE) Tf2Ef — Samaresh Changdar 4¢4=

BB R G AT A5 HH R £ P. Mohan S /E 2Eal1% R 55 =7 520 5 (GE) _LAZHT
Samaresh Changdar St #1705 BB EIEE (B 4) - TR " TEERNBUGAHE
2 B T U R G B R RSB R Y R ~ SRR AR ) I EER RS R R - B - EERSER
f&&(Computed Tomography, CT) ~ J& &7t NIz (Eddy-current test, ET)EdEE 557 (Ultrasonic testing,
UT)ZE » 1 TSR IR VA AN e A A ESAEIR » R TR BB TR AT AT X 5k
TEIE G ) BRI R T Rt G AR FE AR (% -
*  Nanofocus (Zz>KEBF) / synchrotron ([E25EEER)
e Microfocus (fiEEBT)
e Macrofocus
e Linear accelerator (Linac)

4 GE T F2fifi Samaresh Changdar 4%/F B 3%

VP N E TAE NDT SGUgiP Ay — L TR > I PRdmst ASTM E2597 Bl R B piifs:
Htmas BUSRFIERIREEAR D - SRR T 87 22 FI4E NDT SEIskFTfiEth T3 CT pliig s e
MG E B > IBC & BRSBTS i s G BUR s S (casting) SR 1 -

2. EIE R 552 b 2 8 B = (Defence Research Development Laboratory, DRDL) -

Murulidhar 18-

5 A BEE ENE T iHFT R 35 B 5p 2= (DRDL)AY Murulidhar {9 - $1 35 88 Rl g 17 K228
RV E A TR RS (B 5) - e CT FERG 4H - LhEtE A CT BT CT
TEFIMV AR » 7048 CT & T ZEFEHAVE S (B TS RO HER) KRG (FHH RS ~ X
HRER ~ SR IENTIS RS AR )7 ) - /48 T3 A CT £ H T {FH¥ {7 DRDL AYtHREEIEH

F4H
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5 F[IE DRDL 72 B A7 Murulidhar 11 B3 RE =%

3. EHIEEREMEIAZEEEZ= (High Energy Materials Research Laboratory, HEMRL) -
Bikas Ghose 44
AL PN S Re AT BB = (HEMRL)HY Bikas Ghose Stk $3¥ 5 RE U RU8HL
i TR EUEF(E 6) e E o e re X EES  Ba et AREaEIIY) ~ sedg i
IR B FPHIVIEERE LUB VYIRS B e s (G BRI ~ RIS - BlEaHHERE 2R
HEW s R ES AT EOR BAEMMIYIRS ISR - N8R S RETRUR 7 2 Y 2% {181 FE FH # &
o EEJHI  EERIEIE S A
o EEPREIE C OKETHEAESS - AE BT SR B Ao
o MUZESHI ¢ Mzt E AR
o RHTIEE  REZAUERE - Pl S
o FZREILZE : ZBERUR AR
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6 E[If& HEMRL Hff22 B (ir Bikas Ghose 44 B REE 5%

G ER AT S EE I BB > B0 (E S S 2 G iir A K S es B —R (4 X SEER
(film) B s s R At EL > FT - BRURRE A0 R AR B 40 80% » DL R o F 4R AP S| = (k25
(Linear detector array, LDA)AC& EARNNZESSE L3R S sEIUH RS IERT » 2 B AP E R 8y
LDA FHEEFIFSAOT -

o XOtREEHIE 160 kv~15 MV

s HBHBERST HhE02mm

s P {EfngRENEEHEIE ¢ 16 bits

o EEknsRPiEEAE ¢ §54E8% (Cadmium tungstate, CAWOy,)

H LDA {HinssBSaE

©  fEERE XOUER ERASEBRCE - ShRtEE ST
©  [EAGA AR CT A LA e B RERE

«  BARRMERdSSED

*  REFHEMERIN R B E A R (R E =0 X St R
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Organized by
Indian Soclaty for

25th National Seminar & International Exhibition on

INAUGURAL DAY OF NDE 2015 - 26th NOVEMBER 2015

Inauguration, Memorial Lectures and Plenary talks

Day 1: 26-Nov. | 08:00 - 09:00 am REGISTRATION OF DELEGATES Registration Counters

Day 1: 26-Nov. | 09:00 - 11:00 am INAUGURATION OF NDE 2015 e HICC: HALL 3 e

Day 1: 26-Nov.| 11:00 - 11:30 am INAUGURATION OF EXHIBITION - NDE 2015 ———— HICC: HALL 4 ——

Day 1: 26-Nov.| 11:30 - 12:00 Noon - === HIGH TEA — = HICC: HALL 1 & 2 eeeee
Day 1: 26-Nov. | 12:00 - 12:45 pm Prof. A K Rac Memarial Lecture by Dr Dinesh Kumar Likhi, CMD,Midhani e HICC: HALL 3 e
Day 1: 26-Nov. | 12:45 - 01:30 pm 5hri V 5 Jain Memorial Lecture by Dr P Chellapandi, CMD, Bhavini ———— HICC: HALL 3
Day 1: 26-Nov. | 01:30 - 02:30 pm e (V] Y1) T 1T Y — e HICC: HALL 1 & 2 moeeee

Day 1: 26-Nov. | 02:30 - 05:00 pm e HICC: HALL 3 e

CHAIRED BY Dr N Saibaba, C&CE NFC
TALK -1: Dr. Krish i f CNDE. IITM
TALK -2 : Dr. MRM Babu, Director CAS
TALK -3 : Dr.K Vijaya Raju, Group Director, ADA

Day 1: 26-Nov. | 05:00 - 05:30 pm TEA BREAK —— HICC: HALL 1 & 2 ——

Day 1: 26-Nov. | 05:30 - 07:00 pm VISIT TO THE EXHIBITION

Day 1: 26-Nov. | 07:00 - 10:00 pm CULTURAL PROGRAM AT HICC FOLLOWED BY HAPPY HOUR AND DINMER —— HICC: HALL 4 & FOYER —

| ||II
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1. HIEHE TEREENHTR (Indian Institute of Technology Madras, HHTM)IFERZEE M4 A80H]

F 0 FFFE - Krishnan Balasubramanian 3%

BB FEHTER 7y e 8RR T E RS B T2 fe B A R 7o A (1T M) 3 ERRESE P R = L B A
Krishnan Balasubramanian 4% - $+EIREE N B Ai(E NDT SES AT & B A THREEL TR - i)
LAHARSEEAL ITM 1E NDT SEIIIHSE » Wi M43 NSNS BAT N & TERE R > ITM (240
A~ M2 2R BE ¢ (health monitoring) ~ SRS HAE D HIPIA FERAIST - Wi NDT AHRERL fir
ZEEE o B Ae R RE e (tank farm) o BEREDEGE TR /M AAEIEE B ERISEHY X SR st
SImMXRAY - B & FHILL T IIAE ¢
o H[Hi A =4k CAD BB &

s HURNEEHTEE LAY RN EUE
o H[FEOCIRBIR G (A as4H AR

o MEEEEEEFGEA GPU IZRTIEE

o  TEEIEIKETEEER G

*  REEEIEREECRERGER

2. HIEHHEFREMZE ) (Indira Gandhi Centre for Atomic Research, IGCAR)E|FA{E -
B. Venkatraman &+
BB R B E R H R FRE 2 PO (IGCAR)REI L B. Venkatraman {#-f
FHE R U 2 G B BN 2 G A S R LR AGEE BE T 4 E e M AHE AR A IGCAR H
1970 FARE STERUN BRI 7R &
o (EHEBG ISR (RS X SEEAIERR)
o AR
o HfuitiEsZ(EE DR, CR BUELE H #ifir{b)
s  EikEE
*  [ElEdH (back-scatter) BUR SR

B S 0TS oy Al 8R4 FLs A eI FE A - A RE B E T E{= AZ((non-invasive)
M A R SR B NTHIR IR - (I BRI 4E R nTZE R IR AL S 4HA - Blan s M Zehd
(fibrocystic) ~ #%& % (ductal carcinoma) & 2% 3% (inflammation) Y 2GE s 8215 S BRI I A B TS
B—fRETE S L S5 4H AR B R S AN [F] -

F9H
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Feffsm CERMEHR 11 H 27 HEd 28 H SR FlR U AR BER T > B &
OHY S A [F & = IR B R AT - R H AURRAE R oy AAnE] 14 Bl 15 Fos > i
GAOE 16 FoR o R ST R G AR BRAY SR ST TR 4

Organized by
Indlan Sechaty fer

25th National Seminar & International Exhibition on
“"NON DESTRUCTIVE EVALUATION" - 2015 at HYDERABAD

DAY 2 OF THE CONFERENCE: TECHNICAL SESSIONS
Theme: NDE FOR MAKE IN INDIA

PARALLEL TECHNICAL SESSIONS SCHEDULE at NDE-2015 : 27TH NOVEMBER 2015

SESSION 1A SESSION 1B SESSION 1C SESSION 1D SESSION 1E
NDE for Condition Advances in RT- Applications of NDE- Process Statistics and
Monitoring and In- [« I ics in NDE Plants and Power Reliability of NDE

service Inspection Tomo;uph;r - Industry

TEA BREAK 11:00 TO 11:30 AM

SESSION 2A SESSION 28 SESSION 2C SESSION 2D SESSION 2E
Ultrasonic Testing NDE in Nuclear NDE using IR- NDE for Radiography
(UT) -General and Fuel Fabrication Th graph Micr Applications

Advanced Characterization |

w=wreemeeemeee LUNCH BREAK 1:30 TO 02:30 PM: MR1.01-1.06 -------v--emen

SESSION 3A SESSION 38 SESSION 3C SESSION 3D SESSION 3E
Eddy Current Application of IR NDE in Aerospace: Phased Array Training and
Inspection Thermography Non-Metallic Ultrasonic Testing Certification in

Components - NDE

wremmemeeeeee TEA BREAK 4:15 TO 04:30 PM--meememeemeeen

04:30 - 06:30 PM : Visit to Posters (for evaluation) & AGM: MRGO0.5 & 0.6

06:45 PM: TRANSPORTATION TO CULTURAL VENUE BY BUS (DEPARTURE TIME)
07:00 - 08:00 PM: CULTURAL PROGRAM AT ROCK HEIGHTS, SHILPARAMAM

08:00 - 10:00 PM: HAPPY HOURS AND DINNER

1411 [ 27 HEfrsm LR AEHR#ESR

%108



25th National Seminar & International Exhibition on
"NON DESTRUCTIVE EVALUATION" - 2015 at HYDERABAD

DAY 3 OF THE CONFERENCE: TECHNICAL SESSIONS
Theme: NDE FOR MAKE IN INDIA

PARALLEL TECHNICAL SESSIONS SCHEDULE at NDE-2015 : 28TH NOVEMBER 2015

SESSION 4A SESSION 4B SESSION 4C SESSION 4D SESSION 4E
Signal and Image Radiography- Appln of NDE in Applications of Acoustic Emission
Processing in NDE ] Aerospace-Metallic NDE in Industry -

= Applications Components % «

TEA BREAK 11:00 TO 11:30 AM

SESSION 5A SESSION 58 SESSION 5C SESSION 5D SESSION 5E
Application of NDE in Nuclear Application of NDE Modeling and Advances in NDE-
TOFD & Guided Components & for Residual Stress Simulation in NDE-1 Sensors and

Wave techniques Structures Estimation - Automation

LUNCH BREAK 1:30 TO 02:30 PM: Halls 1 & 2

SESSION 6A SESSION 68 SESSION 6C SESSION 6D
Upcoming NDE Defect Detection in NDE for NDE applications in
Techniques NDE Microstructural Nuclear Industry

“ - Characterization-Il -

TEA BREAK 3:45 TO 04:00 PM--eeoeeeecee

04:00 - 05:00 PM : Panel discussions & Valedictory - Hall 1&2

1511 H 28 Hisiifusm LA RAHRHESR

1 H
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1. HIEBRGHZEZREEZ (DRDL) - Murulidhar 8§+

Murulidhar #1388 RN g 17 ZE 2 B K 25 (delay  pyro) e & o A s B HET THE (i 3m SC RS
oMLK S RS BRI R Y R SR AR 1 - AR THRE R R A RE IS B EE s 2
FERHZERY B B2 (58 R 2B S T g 2 52 (8 25 5 B oA (50 R 208 B {7 208 (R 3080) Y JE 28 TR K B N B4
T o GBI TER S . — R XOER GBI - (R R A B R K 25 A B4
RS WA 22 > NERGERE T 7 B B4 5 1 CT s B &S SR v DAEH CAD =4
SHEAETTILYS - NS EGEE RS B » KR BRI G RYRASE - 45 R—A(E
&t NDT J37A(—Mefdan X i ) AR N S SR E B 2 CT 2GRS~
PRIFEAE LR T3 HR A B B K SRR 3 Moy B o] BRIl e o

2. ENEHMR-FRetAFE L (IGCAR)FEBIEMARMIETFT - K. Arunmuthu 54

K. Arunmuthu 54 S35 88 R g I8 FH A E S5 Y PRI 57 i R P A M e B T T R i o
fii¥H > S E o T AAEFIAE NDT Ry SRt iR o BAE T RA (% » B el Geidiin @ s nl £ 5]
FRRIYIAERAERERT ST % - Bl—RiE SR (BRR) ~ 4L/ MRBIEE R (R ) ZE 2N AR
if CT 35 R i SURFIR A A B RUNTE Z s G T 2 = 4EIPE L -

IGCAR Eig=tA 8 £hHi% NDT FE e el 24 (E 17) - w8 7 aitRiET) - (&
= BB ER 450 KV 1Y T 2EH X (Wihg7i5k - Balteau BALTOGRAPHTSDA450 %)) » #fir
s G e PRt e5 (Flat panel detector, FPD) - {eifgestHEARIFS A N (MR 21557 -
Thales/FlashScan FS 35) :

*  Number of pixels: 2240 x 3200
e Spatial resolution max: 4 Ip/mm
F 12 H



*  Typical energy range: 25 to 160 kV
* Digital output: 14-bit

*  Dimensions: 50 x 36 x 6.5 cm

*  Pixel Size: 127 pm

Ry PR 2L B ISR FPD sy =i 0t TAE & Fy 160 KV > {H IGCAR P FEY X OUE R
REEREAEILEUE - NILE A S5 160 KV BERERGRET - SR HAR G (Hinds - S
RGBSR R 5 {5(SOD/ODD=1100/220=5) - [ X Syt 28l CT S 2840
18 AR

developed X-CT system at RTS,

- )
3 C),

»Center of
rotation
misalignment
>Inter-planar
cross-section
merging
»Increases

17 IGCAR HE = H T 17 NDT FESENE e £4%

% 13 H



,;E_j:iiji';graphy Exposure and CT Parameters

i CT parameters
|2 Radiographic parameters *Motor |Fatigue
(450 kV Balteau constant potential) Conditions core Specimen
v . of projections 180
Focal spot (mm) 12x1.2 (Ij:m?negi J 180
140kV,
> 678,912 | 1104,1422
kv 280kV X Start, X End
1200,
mA 1mA Y Start, Y End 1326 1210,1580
SOD(mm) 1100 Zero pad data to slice 1024 1024
ODD(mm) 220 g;’;‘“ Sf frdiecton 120 156
Flat Panel Cross section size
(Thales Flash scan FS35) | required 0 256
Gadolinium
Material oxysulfide Sk otinpulen 1 1
(G4,0,9). increments
ixel size 127x 127 i)

iecons Zero pad FFT data to 1024 1024
L)
for accuracy of reconstructio ed us
specimen ik

18 IGCAR B lgz H £ 17 NDT FHEHSET Gl Ay X Seie 28 CT S 28

R AR REUR— i X I S 22 P Yy i Nk fa sz © (H2H CT 2 80iid
E—4EHEE (profile) 73 i v LUB BRI ZZ FIHAFE AT B R R AR IR CT Bl & &R
IRl e Y = 4R IE - (AESREUR - IGCAR Bz H T NDT HERSErE i 240 0]
WA AR g2 A P N 0 NGRS (<2 mm) - 3% B B e RS T Tt BB ¢ T ARG E R
% B F (L (beam hardening) ~ ERIPEREZ(ring artifacts) f =482 AL - B G 28fTAE
T fE (accuracy) Z £ 95% o

3. HIEETEREBEAETIRIITM) L RITEE A - Murugan M. {g1:4

Murugan M.5c4: S EE KSR e e A 1T 7K e F LRSS R R M oY s A T TR firam SRR
s A T T KRB R B Z FE R S R L EEERAM - IR EY R B
i ~ 7KI ~ HERRRE ~ SR AR GRS S NI KEEHIVES KR ES BRI E -
iR E K e BTN AR R Z HILE H AR FURAVAERE - /KR & i (CL-) 22 & /KJer
HANMFUER ehs 5, (Rebar) » 2 1 {E 2 SR45 TR S K -

BERA 9T 7 5 8 BB S B g 2 52 o i /KDE TR FLUBSS RS RV R I - BRI FEokE
(nanomaterials) {5 575 25114 (porosity) 1Y 7K )JE 22 FI| FEAE Y 25 (% 8 (hydraulic conductivity) » 17,
PR R AR - EERFTRIM CT &t GE HY T.2& CT(Z55 - phoenix v|tome|x
s) > MG B R Ry 120 KV ~ BENTR 70 pA ~ BRERFER 4 ms - EEGE B A/KERNIIAE
ZoRYER) CT i =4 EE G MEUSTIHVESRTE A S rGO ~ n-Al0s3 Jz n-SiO; » A
FsZ By ks Pro Premier 9.1 HEE(L&RET0T/KE CT g2 G U R~ 1B e B
GERBUTONINE 3 FEZORY)E B Ze 4 AH BB RESTRACE Y ZHF LM - FRAll/E rGO EfEfif
BV B HAR A E

% 14 H



4. HI & K22 bt 3% 4 & (Indian Space Research Organization, ISRO) #f 32 A B -

B.Karthikeyan 4z4=

B.Karthikeyan 54z $1 ¥4 5 ERRISE P A R 80 FH 40 B A 7832 25 (RF connector) /& A S T
Fefiram i - SIS REE N B (S el ik LEIRE aVRE - R AR E
AR Y E E AR - RS A\ RS R A IE M B R s B A R
YFIE -

FERHZEEEF—R% X SR s b ST B e A SRR Y - BEREREaRT A
2.92 mm ARG R R - BRI RE A & (assembly)iE 2 G - W LPATH IR RsAH &
07 1A L — 4T dh 4R [ 0 A > FEA — A& - HHEE 4T Ay 100 pm - 5]F] A 7 A5 23
ERi s USRS RPN e SR et e AN N By o B RS A =Y 3 N S By 2 TR brae
R S S R e B B A AH (AR -

5. GE A\E]T#2Hi - Shyamsunder Mandayam 24
Shyamsunder Mandayam 545+ I ERR MRS RIEDHIZS AV ~ PRER R Mg 5 2R HE T TR

o WEDHEGETE R AT > B2 NDT (UIERISEIRIIS a0k » (B R AL =4

BT AR HT (1 26.9%) - HICEREERATRIII(15 23.1%) > B35y BE IR BRI (16.7%)
TR EE R il (14%) ~ BSSHAE Rl (9.1%) ~ B E SR RRHI(7%) BEA (3.2%) - HHIE RIS T4S
SRATDASEER - NDT KHS73 HYFE R SIBER 35 N B _EEIRHT - {5 T4 70% » (il e i i
ELHECHE/ N > A RE FIREETES N -

F—E& T ERHAERIE S H B E RO - 5% NDT SR E D AE Bk fir HAE

— 2N A 38.8%HI(EHE A NDT s ffoas (B2 E 7 i - BRI ) s A i -
&I 24. 7% R & A et BB EIIReRE oK > &9A 19.4%09(F & A NDT s s iRA
BCHIZSIURHE SR o RE A FTZehy - (R et ECHIRS IR 7 51T 88 - ik —4H4Rst &R
R FE TR NDT s i B S s N ohseny S 2 - A 95% (i T e B e A
HUEEEESTF » A 3.5%MIE T A NEE » [LARaT4E SRR NDT 3 i 5 Rk () 4y
FERAEE A o
GiatasR st - (FHEAZ NDT MR FE I ECHIZSAE MY 7 HIge A FT2eh
o HPRIHIBEEE
L NN
* R EEEEEA SCEIER S
*  HETERPRAVZERIHER
*  HEfTEETHTAEAE (]
o EERGEJIE
s FEFITEEREGTERRGC  mOR - SRR - HURERESIRET)
EAHH#LIEE

sta AT R EVBE Ay NDT ReffrsRRil=s - B2 2hee ~ B - WEMEELEE RN (R o) S5 - =l 1H
A SRR SRR T © SSoNEBERET/r4d T GE ATt th ey T3 X e Eings -

Fepe 1SE



B A B Ay hRE - (AR IEAISE fy DXR250C-W - {HfgastHEE AL AE 19 Fr
N BHRPRIRE (AR Es EARFARVEN G - BEAE LSRR EIRGE (A Maas PO AS S N B EE
B HLE A AP G Ryt 48 {EL(Gadolinium  oxysulfide, GOS) - Bd—fiwBd FIH FATHL L5
(Cesiumiodide, Csl)A[m] - HAER/ERBOME R R REZ (-20 [E~50 &) - {HIEHBERILIZ

BRI HEAAYAE R HE

Detector
Flat Panel Type

DXR250C-W

Amorphous silicon

DXR250U-W

Scintillatar Material

Gadolinium oxysulfide
1GOS)

Active Area [appros.)

200 mm x 200 mm

405 mm x 405 mm

Imaga Format Full: 1024 x 1024 / Full: 2048 x 2048
Binned: 512 x 512/
center Ragion of
Interest: 512 x 512

Pirel Pitch 200 pm

A/D Conversion 14 bits

Min. Exposure Time 130 ms

Mo Exposure Tima 150 sec

Intarfaca Gigabit Etharnet 100 Mbit Ethemat
(separate ling) combined with battery
WIFI 802.11g [adhoc / plug
Access Point] \WIFI 802.11g [adhoc /

Access Point)
Dynomic Range 10.000:1

Battery Charger

Type Two bay, level-3, stand alone battery charger
compliant with Smart Battery System (SBSBus]

Power Supply Input 30V DC,

including wide-range power supply

Feaoturas Saquential charging
Battery colibration in left bay
LED status indicatar
Dimensions / Weight 175 % 124 % 58 mm (689" x 489" x 2307

440 g [15.5 ounces]

Battery
Typa Lithium lon
Rating 111V, 1.85 Ah, 21 Wh

Featuras Charging status indicator

Portable Wireless Router / Access Point

Dimensions 408 mm x 257 mm x 00 mm x 460 mm x Type 150 Mbps portable battery / USE powered
25 mm (16.068" x 10.12" 26mm (23.62"x 18.11" wiraless router
HOSB]BOmMminthe  »102"[28 mminthe Wireless Faatures IEEE 802.11b, |EEE 802.11g, IEEE B02.11n
battery bay area) battery bay area) 24 - 204835 GHz
Weight 3.5kg (7 bl 5 kg (111b) Supports 64/128 bit WEP,
{including battery, fincluding battery, Wm—PSWPﬂZ-PSK. Wireless MAC Filtering,
without hard-shell] without hard-shelll Enable/Disable, 51D Broodcast
Operating -20°C to 50°C reduced dynamic ranga at highar Power Supply Internal 2000 mah rechargeable bottery,
Temparature temparaturas in this range) 5!.!' DC /1.0 & external power odopter,
Storage 40°C to 70°C A0°F to 158°F] e L
Temperature Dimensions /Weight 100 %62 % 16 mm (3.9 % 2.4 & 0.6"]
94 g [3.3 ounces|

Operating Humidity

RH, 10-90% non-condensing

Power Supply

Input: 100-240V, 50-60 Hz

Valtage

Qutput 12V DC
Cimensions 105 w60 x 240 mim (4.13" x 236" x 9.45%]
Weight 0.7 kg [25.7 ounces]
Tather Datachable, length 3 m [10 ft]

* Subject to change without further notice
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R E R K i i 23 R S AR A FE R I - (58 A B I (5 i — RS (B4R S |/ AB G
RSBV EIE RARE R 5~7 /3 4EE 2 12 70 AR e 1~2 43 $84E5E 2 10~30
Fb o /NS SRR FHEY 8 TEMAINZESY 110 58 » B EAE & HESENESLIER - I
e & & BhE i s (Automatic Defect Recognition, ADR)JEELE » gE RS R/ A JJEkA - ADR
HEDEEE DU T S(EE AT - B e R o ] DA A e s B R a7
B (HR R RRRREN N IE - S D 2B G - H IR 7A Canny edge JZ Prewitt 5575
Bk MBS ARG IfaREEGIT - G THIEFEBAENETR  &iEEHsH
ALY SE RIS VEEERAME - BOERNERZE - it n DA A EREE
B LAV R B P AT i R E B8 K A R i o 45 R 4% ADR CHEVAR IR {0
AR T LU R E HERFEATTERE -
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S S TR B 75 T R A AR (B B s BB EC 87 (Olympus) 825 S.(GE) /A 7] » Higfir
S5 FHIE] 22 S 23 B Olympus 7 NDT 2% S TEAsp o e ESSE R 8 2 (UT)-
VL TBRTABIET) R X RS HTCray fuorescence, XRFS ¢ ] GE Hifkch
TERERIZ(RT) ~ SEFOHIENET) ~ X-SH08 5T (XRF) ~ iR S B 8 (UT) ek i -

22 FEFEAR i EE &5 Olympus #fir . 23 FEBRGTEE G5+ GE #Hir
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(1) E=BEFERGE)ATHE
GE U ik EAHRA E A 24 Fos » Ba TESERR - BN G Eiees ~ X ER
THERE R - X REEETEUS ~ =4 CT ~ =4SN irEd BT e ekl » sz =8
it/ 7E FH B GE phoenix|x-ray & fh43 Fl 2 > 1fi] GE phoenix|x-ray & L4 - 38614 nanotom
ZHE mm(E A FOREEDE R ST XOEH) B vitome|x Za 51172 i (T 50 G REDR L NEEBE X O
J5) 0 B EANEAE 25 Ao o nanotom Z51HY X O CT EZER BV N (BRE<30 A%
B E<E T AR FHAEE A ZR RS EEBERY YR (180 KV) Bl = AT FE 1Y B % (g 28 (1%
Z R+ 50~100pm) - RS & (Hin as 2 BN i1e CT B G AR 4T R] 25 0.3~0.5 um -

The MCS Radiography Product Range

Film & Eqmpment Dlgltul Radlography X-ray Sources 2D Systems

« Complete range of « Computed Radiography ¢ Portable and mobile « Stationary manual and

Agfa X-ray films « Reusable Phosphor plates X-ray systems automated digital X-ray
* State-of-the-art « Digital Detector Arrays « Stationary systems inspection systems
processing equipment « Image processing and * Micro- and nanofocus * Fully automated defect
¢ Film Scanning storage software tubes and generators recognition software
3DCT 3D Metrology  Electronics Inspection  X-ray Diffraction

3D industrial failure « Reproducible 3D

« 2D micro- and nano- » Quantitative and qualitative
analysis with CT coordinate measurement focus X-ray phase analysis, structure
*3D CT systems for with X-ray CT « Software for high resolu- and tension measurement
materi-als research, bio- » Fully automated CT data tion electronics inspection e Single crystal materials
and geosciences acquisition and volume « CAD-based programming orientation analysis
CT processing
6/
phoenix|x-ray Ge !

24 GE 5 B AH R 2 i
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X-ray CT systems phoenix|x-ray product line

nanotoms

imagination at work

v|tomel|x L 300

J—

v|tome|x m 300

vltomelx s

v|tome|x L 450

25 GE phoenix|x-ray jz 45 5% (4 N

GE /

117 v|tome|x ZxFEYEs i I 22 (e PSR BB VR B RUST Y XD B o3 mT R roR RO R »
X el FR BB HH DR A nanotom 2131315 (240~450 kV) - A [ RS a thRE fa )
ARRSFATHL 10~100 247 -t E LS MY 26~80 2307 ~ /&% 40~100 251 2 f] » SR R<T
A H nanotom Z AP M - iRt EEIERELTE 6~7 dh > M AR G Hines
R ER Z (H iR 25 (LDA) - AHRBEARAS ELic e 26 -

IS .
vitomelx s vitomelx m240/300 | vitomelx L240/300 vitomelx L450
bk BN 3DCT 3DCT 3DCTA2DCT 3DCTA2DCT
XHERIR 240 kV microfocus  |240/300 kV microfocus | 240/300 kV microfocus | 240/300 kV minifocus
- ZEL =t DXR250RT (200 mm)? | DXR250RT (200 mm)* | DXR250 (400 mm)> DXR250 (400 mm)?*
REEE @ 260 mmxH400 mm | @ 300 mmxH400 mm | ¢ 500 mmxH600 mm | ¢ 800 mmxH1000 mm
AEEZEAYER 10 kg 50 ke 50 ke 100 kg
XEERR, 6 (X,Y,Z,XD,R,T) 6 (X,Y,Z,XD,R,T) 7X,YT,YD,Z,XD,R,T) | 7 (X,YT,YD,Z,XD,R,T)
N 2170x1690x1500 mm? | 2620x2100x2180 mm?® | 4100x2600x2900 mm?* | 6500x340x3300 mm?
BRPRRTHRER 291 (5.61) (16.51) 651

26 vltomelx 13 A ERHARAS LA
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(2) =g YXLON AH]
&35 EEIRRE YXLON AR R T CT A8 » i Ky TRAIIH (Philips) T2 X ﬁ‘é
SR P IRUITEIL YA F] - BGaEo Ry CT SR @Ay FR20 CT » S BR(E e
HetanfEl 27 -

7]
N ——N

& 27 YXLON FF20 CT & E iR E e &g

YXLON FF20 CT KB EERE Fs 160 KV » SRSy 64 W o CT SRR EL R 5] 0.4
um o AR ERPRYIR KBRS 16 A0 ~ &E 30 A7) » e RERIR A 20 AT 0 s2BHH
Tes A RARWIETESY Ky 15 em?® > QR RIST By 127 pm - SEIRE RS v] 2 Bt i e A T8
R BB 2 1 82 (Helical cone-beam CT) -

(3) ==p§ VI TECHNOLOGIES

G5t R VI TECHNOLOGIES Ak R T CT &R - KA C-arm
CT » AU5R %y VIT C160/225 - SNEIANIE 28 Fror - PHEL C-arm s it lE 29 » nligft—fi X
et R (DR) ~ —fidifiia CT ~ #25E=( CT Bl g &l (Tomosynthesis) S s - Al ks
AR E AL Ry 60 257 ~ = 90 257 > i REMIR A% 60 A eI N E TR Al 2= 7]
160 V £ 225 V - feifgas ] EEH] 8 N2 16 I8 FPD » SR £ HfgasiERE R 1 AR > C-arm ik
EEARL P By +1-30 -
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= — 1 Vtcazs

28 FHIEE VIT C160/225 X S5 Es 34 N 29 HIE VIT C160/225 X
FeiER N ED C-arm fHHE

(4) ENEAL MRS MEDEQUIP

G5 ME— R X OEER S A ENFE A L pE s MEDEQUIP([E] 30) » i R 154 2
EIRFEERY TSR XS 2B - et 5 ShiEshik (8 31)  Ba 7R REK-PREE) -
(Htmes TIPS B EAE AP Bl R RS B - W0 ARFRF R LGN - (ISR R RINE
BB LAY RE (R H AT BETR i X MiARRME CT 1E5% - ME A SR Y
5y > Jell(Varian) ~ 15 BAEE A 25 (Spellman) ~ (i@ s (PerkinElmer) ~ 2 G EUREEHE S (Volume
Graphics) % 25 B At B2 {7 & /F ([ 32) » MEDEQUIP WYLl A 4R R ssa T— i 52 A 4R &2
e ek -

30 FEEGILGME R X g5 A M HYENE A £ MEDEQUIP #(ir
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2.

FHARFE -

T JEE B g T A (R RS U I G AR R R RV EE A B

T AR X YOEIR - 8a XOWEH s RRE AR - AE 33 > EEXA30 AT AJH
PR RG] -

CR &4k (images plates, IP)#Ffgs © &M/ MNEAE 34 o » HFEHEEF AR/ NR ST
TWHHEF RS EE |P AUEI TR > S HaVES Go] RS w% 2 BEREE B UL ER U
% AR EELE O R e R B ERSR R T

EFIES4REIALE © 140 Co-60 ~ Ir-192 B Se-75 HritME[Efir 5% - 4fE 35

B B BB AR ES © MHRAMRS E1& Varian B2 PerkinElmer » SFE4HA AR IL ©

X YR R A 25 ¢ MHREM RS 12 Varian B2 VI X-ray » SR A& -

[l 33 JEE s &t A MR EIS IU B SR BRI e R A i — TSR ATt Xl
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+"D
SCAN*X fie

Your complete digital
X-ray solution

[l 34 e e & th A PR BUS U B GARRR e i - CR 2B (IP) 2

[l 35 F% S AH (A P PR U i B AR B R EE A - SR R I A 4RI L R

(1) BB RS

LB R G E i s AR - PR —FRIR A S E IR IR R IR RSOk » I AS R
FEFHE R S Ehgas - 140 - —fik NDT e - BEhsizcta i - (REESGSHE NDT : (R
JRAEE ﬁﬂ{ﬁﬁﬁbﬂta’%ﬁ’bﬁf IR EEE AN S EREN G Ee e  (RER AR
(frame rate) - 4175 & ZRAY G AR R A FR B IR & E RS Y (Ekges © IRPIBRSIGHTE - B R
T3 FH Bz [ 132 3 (in-direct) i 51 52 (5 (5 e w3 PO 4 & B A1 B K 2 DLBLE 56 (Csl) ~ DRZ
standard ~ DRZ plus £2 DRZ high <41 ﬂﬁﬁi Pruff st B - HAl 3 fl DRZ Z5HIPJRE
de AR RIS RO T 23 BB DU

e DRZstandard : ,\/{%Eﬁi){%&“%ﬂ@ﬁﬁﬁ (resolution)
%26 H



*  DRZ plus : {5 ZE Rl AfTEE B 52 ¥ (brightness) HU{G-F-fér
* DRZhigh : G EAEENIE

RZ ZBIHIPIESAGAY R 4EAR ~ X SEEEREE N HE SR 25 1E 36 - HHELERIG R Al S5 3

il g (Modulation Transfer Function, MTF)#i{E = & B ELERVBEITRERY > X SLTEREE
s EASREN G -

PHospHOR PaneL For DiGiTaL RADIOGRAPHY

’ X-Ray - Relative
Composition Attenuation | BONNESS | prighiness |@1 | @2
Ip/mm | Ip/mm

DRZ-Std Protective  PET 6um
Layer
Phosphor  140um,
Layer 68mg/em* 0.82 049
42% 71 145%  q06) (114)
Supporting Plastic
Layer Base
250pm
Total 406pm
DRZ-High Protective  PET 9um
Layer
Phosphor  310um,
Layer 145mg/cm®
66% 112 229% ?547'; ?;7?
Supporting Plastic
Layer Base
188um
Total 507um

36 RZ ZHIHIPAIESBGHIE S 8HL ~ XOETEIRIBE I F 28

G5 ATAURHY Varian B PerkinElmer St U B G H i s E mn B s 1] 37 K[ 38 » (kI |
A e A B A B AT B T8 38 S A A v
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VARIAN INDUSTRIAL FLAT

PANEL DETECTORS

IMAGING WITH

VARTAN

Microfecu Microf
Applications 2

Size (cm) 3% 8 3x13 13x13
Pixel Matrix 024 x 64 4 x 1024 1024 x 1024
Pixel Size

Energy Range

< k £I K
Frame Rate < :
A/D Converter 6 bit 16 bit 16 bit 1€
Output jabit Ethernet jabit Ethernet jabit Ethernet E

Scintillator

2530HE 3024i 3030DX
Applications i x 3
Size (cm) [ 3
Pixel Matrix 1792 x 217¢ 3584 x 281¢
Pixel Size . 39 83 )4
Energy Range 20 kv-16 MV 20-225 kVp
Frame Rate 2 p.
A/D Converter [
Output 5igabit Ethernet gabit Ethernet Sigabit Ethernet i
Scintillator | Csl, DRZ+, DRZ Standard R

% 28 H

1308DXT 1313DX 1313DXT 1508DXT 1515DXTi 2520DXi
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Basic Specifications and Potential Applications

Detector Series: XRD 0822 xO Detector Series: XRD 1622 xO
Pixel Size (um| Matrix Frame Rate (fps) Pixel Size (ym) Matrix Frame Rate (fps
200 (1x1) 1024x1024 15 200 (1x1) 2048x2048 1
400 (2x2) 512512 30
A/D Conversion Energy Range A/D Conversion Energy Range
14 bit/ 78 d8 20 keV - 15 MeV. 14bit/ 74 dB 20 keV ~ 15 MeV
Model Scintillator Type Application Model Scintillator Type Application
XRD 0822 x03 Gl Low Dose NDT' XRD 1622 x03 Gl NDT'? Veterinary
XRD 0822 x014 DRZ Plus Veterinary XRD 1622 x014 DRZ Plus Security
XRD 0822 x015 DRZ Standard Film Replacement XRD 1622 X015 DRZ Standard General Film Replacement
XRD 0822 x03 IND (<] High Dose NDT?
XRD 0822 x014 IND DRZ Plus General Image Intensifier Replacement
Detector Series: XRD 1622 xP
Pixel Size (pm) Matrix Frame Rate (fps,
Detector Series: XRD 0822 xP 200 (1x1) 2048x2048 1
Pixel Size (ym)  Matrix Frame Rate (fps x‘i’;’ s ;g:":gz ;
200 (1x1) 104x1024 25 R0 112) X
400 (2x2) 512x512 50
200x400 (1x2) 1024 x512 50
100 AD Conversion Energy Range
200x400 (1x4) 1024 x 256 16 bit/ 87 d8 20 keV - 15 MeV
A/D Conversion Energy Range
16bit/88 dB 20 keV - 15 MeV Model Scintillator Type Application
XRD 1622 xP3 sl NDT'2
Model Scintillator Type Application
XRD 1622 xP13 DRZ High NDT'?
XRD 0822 xP3 Csl X-ray Components in Radiation Oncology,
b/ Low Dose NDT' XRD 1622 xP14 DRZ Plus CBCT Imaging
XRD 0822 xP13 DRZ High Low Dose NDT' XRD 1622 xP19 DRZ P1200 & Cu Filter X-ray Components in Radiation Oncology
XRD 0822 xP14 DRZ Plus CBCT Imaging XRD 1622 xP22 DRZ Plus & Cu Filter Industrial MeV Imaging
XRD 0822 xP15 DRZ Standard High Resolution, Low Dose NDT'
XRD 0822 xP3 IND sl High Speed Inspection, High Dose NDT?
XRD 0822 xP13 IND DRZ High High Dose NDT? Detector Series: XRD 1621 xN ES
XRD 0822 xP14 IND DRZ Plus CBCT Imaging Pixel Size ()m)  Matrix Frame Rate (fps)
200 (1x1) 2048x2048 15
400 (2x2) 1024x1024 30
Detector Series: XRD 1640 xN ES
AD Conversion Energy Range
Pixel Size (pm) Matrix Frame Rate (fps) 16 bit/ 87 d8 20 keV - 15 MeV
400 1024x1024 15
Model Scintillator Type Application
A/D Conversion Energy Range ’ i
16 bit /87 dB R XRD 1621 XN3 ES sl High Frame Rate NDT'-
XRD 1621 XN3 ES HS Gl Any High Sensitivity & Frame Rate
Low Dose Application
Model scintillator Type Application XRD 1621 xN14 ES DRZ Plus High Frame Rate CBCT Imaging & NDT'?
e = o XRD 1621 XN19ES ~ DRZPI200 & CuFilter  X-ray Components in Radiation Oncology
XRD 1621 xN22 ES DRZ Plus & Cu Filter Industrial MeV Imaginy
XRD 1640 XN3 ES HS al Any High Sensitvity, Low Dose Application i
XRD 1640 xN13 ES DRZ High NDT'2
XRD1640 XN14 £5 PHz Pie CBCT Imaging ! Low Dose NDT: e.g. Composite Insp PCB1 Crystallography
XRD 1640 xN19 ES DRZ PI200 & Cu Filter  X-ray Components in Radiation Oncology Microfocus Applications
XRD 1640 xN22 ES DRZ Plus & Cu Filter Industrial MeV Imaging 2 High Dose NDT: e Automatic Defect Recognition (ADR), Casting, Weld Inspection,

PerkinEimer Inc

2175 Mission College Bivd
Santa Clara, CA 95054
Phone: 408-565-0796
Fax: 408-969-6493

For further

visit www.

urope
In des Rehbach 22
65396 Wallut, Germany
P: +49 6123 971-300
F: +49 6123 971-600
fpd@perkinelmer.com

Asia

8idg 4, Lane 67, Li Bing Road,
Zhangjiang Hi-Tech Park.
Shanghai 201203, PRC
Phone: + 86 (21) 38769510
Fax: +86 (21) 50791316

com or contact us at com.

24x7 High Energy Applications

Copyright ©2010-2011, PerkinElmer, Inc. All ights reserved. PerkinElmer® is a registered trademark of PerkinElme, Inc. All other trademarks are the property of their respective owners.
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(2) XRIFHEERREESS

TE X S5 EERE | > Varian $2(E T —fC TR X 8 > st A= H 160 kV % 450
KV > FEREE—{C RSP NDT & 15 pe BRI I RS e de T
REREH 0.95 MV £ 15 MV » T EURHLRAIEY) 2% NDT & -

T v R AR BRI VVE S B BRI XORE R EVE RS » VI Xoray 2t — 255
FREEA g o 0 BEBREH 20 KV 2 160 KV » T 50 W 22 1000W » AR A EE FREA DA BE R &5
7 (& 39) -

N

VJ X-Ray

IXS Series - Integrated X-ray Sources

500 800 1000

200

1XS1620

g o
o 0
W -
=
o
a
(=]
=]
1XS0808,
o 1XS0808 Mini-Focus
) .
= 1XS0505 Be-Window 1XS0805 1XS1203 Mini-Focus =
0 50 80 100 160
VOLTAGE (KV)

The IXS Series of Integrated X-ray generators can range from 20kV to 160kV, and can operate up to 800+ Watts.
Regardless of industry, there is an IXS generator that will meet the application requirements. For example, the IXS1015
would be ideal for an application requiring 60kV, and 90Watts. In addition, many of our models have the option of including
a liquid to liquid heat exchanger, which would increase already excellent stability and performance.

39 VJ X-ray /= BREE A= B8 /A
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