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Product Description 7 e
The A-132is a 2.8” (7Imm) 150 kV, 222 kJ (300 kHU) maximum A-132 22— EA 2.8" (71 mm) #E4E, 150 kV. 222 kJ (300
anode heat content, rotating anode insert. This insert is KHU) Sk BRI TR IR X S IR T T
specifically designed for heavy duty general radio-graphic IF, AE A T R IR B GRS e T/ e R
and fluoro/spotfilm procedures. The insert features a 12° J¥o ZENIIERLES Y 12° BEA, BREHG M, T
rhenium-tungsten molybdenum target and is available with PN F R AT IR AR AR R
the following nominal focal spot:
0.6-12
0.6-12 IEC 60336
IEC 60336
FRARFEA S A\ Ty
Nominal Anode Input Power /INVEE RS - 32 kW IEC 60613
Small - 32 kW IEC 60613 K - 76 KW IEC 60613
Large - 76 kW IEC 60613 & T 80 FLHYSERUHN H AT
For the equivalent anode input power of 80 Watts
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Single Load Ratings IEC 60613
BRI EHIUE 113K IEC 60613
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Nominal anode input power for the PHAE A 40% AR FRBHAR T A
anode heat content 40%. IEC 60613 I, IEC 60613

WAL © 2021, FEML GARN R REFTABF.
2



\

30

VAR HEL R (KV)

DGR FEL R (KV)

/VARE‘(

A-132

M A G | N G I ———

IEEHE ===

FREREE /N — 06 ]

Single Load Ratings IEC 60613
BRI EHIUE 113K IEC 60613

150 Hz

m\“ R/ —12 H

150 150 <
140 P~ > 140 \
130 T ™ 130 ™ \
N N
120 I \\f 120 ™ \
\\ N —~ N \ 7
110 Sy I~ N N § 110 \\\ .
100 B \*“32 \\ 7 100 h \\ \\“ &
20 \\\\ <5 % \ ]ﬁ 90 4 \o(: \
= S04 N m NINAS
" S~ <1 \ N s A
R0 ™ ) N = CINY,
N A \ \ i \\47 K \
70 SO N B 70 § Y
60 \\ N N J 60 N \\\\ J
s0 \\\\\ N 50 \\\ \\
A \x N
40 40 N N
LN
N
30 30
.04 .02 .04.06 .4 .2 .4 .6 2 4 6 10 01 .02 .04.06 .1 .2 .6 2 a 6 10
ﬁiﬁ%ﬁ@(@) mﬁﬁ%ﬁ@(@)
180 Hz
FRFREE R/ — 06 O PRFREE R/ —12 o
150 150
140 S§ < 140 \&
130 hs N L 130 N
1
N - \ §e 4, 120 ~ u
110 T | ™ | AN < 10 %
\\ \\QSO 5 \\ &
100 < a8 e 100 H &
90— I~ H Y —— \
T~ \L\"' .HE[L] ™~ 5,
N N N @]
80 @ 80 o @
70 ~30o| | N ¥ 70 ) - s % \
6 T < Nl
0 60 N
50 50
N
40 40
30 30
01 .02 .04.06 .1 2 .4 .6 2 4 6 10 .01 .02  .04.06 .1 2 .4 .8 1 2 4 6 10

SIS A (@‘)

S OGS NI

Nominal anode input power for the BHT)}#\E% 40% [FRFRFE B S
anode heat content 40%. IEC 60613 T, IEC 60613
WAL © 2021, JTEMAGH R A E . AREFTARF .

3



/VARE‘(

M A G |

\

General: Serial Radiography puts a severe demand on the x-ray tube due to
the large number of exposures made in rapid succession. Intervals between
exposures are fixed and so short that it is not possible for the anode track to
cool to any extent during the exposure series. Therefore, the temperature
of the anode track increases from exposure to exposure. The kW values
used in the angiographic charts have been determined to prevent damage
to the anode. The angiographic rating charts are usable to 100% anode heat
storage. Exceeding 100% anode heat storage will cause anode track erosion
with high risk of tube destruction.

SERIAL LOAD RATINGS
HOW TO USE SERIAL LOAD RATING CHARTS

Definition of Terms
Number of Exposures in Series: The number of exposures made in
succession or the number of exposures made during one contrast injection.

Exposure Rate: The number of exposures made per second. For a series
of exposures where the exposure rate changes, it must be assumed that all
exposures will be made at the maximum rate. For example, if during a series
10 exposures will occur at one per second and 30 exposures at 4 per second
use the kW ratings in the 40 exposure column at 4 per second rate.

Exposure Time: Time in seconds of each exposure.

USING THE CHARTS:

Determine the number of exposures in Series: With cut film angiography
the number of exposures are known, however in Digital Angiography the
number of exposures commonly are not known. When determining the
number of exposures, assume worst case or past history.

Note: Most angiographic x-ray tubes fail from under-estimating the number
of exposures made in a series.

Determine kW of each exposure in Series: Referring to chart —find block
under “Number of Exposures in Series” that is greater than or equal to
expected number of exposures in Series. On left side directly opposite this
block under “Exposure Rate per Second” column, select maximum rate per
second that will be used for the exposure series. At the intersection of
exposure rate and exposure time in seconds, find maximum kW allowed for
each exposure.

kW =pkV x mA: The kW of the exposure can be any combination of mA and
pkV allowed by the Radiographic and Filament Emission charts.

For Example: 80 pkV and 500 mA =40 kW
Example: From chart A-132 150/180 Hz 3 Phase

1.2 Focal Spot, determine kW allowed with
following known factors.

Maximum number of exposures ............. 40
Exposure time .050 second (50 milliseconds)
Maximum Exposures per second ............. 4

From chart find 40 exposure block. On left side directly opposite this block
under “Exposure Rate per Second” column, select 4 exposures per second.
Find .050 seconds at top of chart. At intersection of exposure rate line and
exposure time, find 43.5 kW.
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Serial Load Ratings IEC 60613

EZRE N E 1 IEC 60613
0.6 Focal Spot 3@ 12 Degrees 150/180 Hz
3@ 12 J& 150/180 Hz
| SRR OW), (EN S O R R ] (D) AL | s
@E 010 020 .030 040 .050 060 080 .100 120 140 .160 .180 200 225 250 (7\'%[

1 295 28.1 270 26.1 253 246 233 222 212 204 19.7 190 184 17.7 171

2 294 279 267 258 249 241 228 216 206 19.7 190 18.3 176 169 16.3

3 203 217 265 254 245 237 23 211 200 19.1 183 176 00 00 0.0

4 292 275 262 25.1 242 233 218 205 194 185 00 00 00 00 00 20
8 288 268 253 240 228 218 0.0 00 00 00 00 0.0 0.0 00 00

15 282 258 237 222 00 00 00 00 0.0 00 00 0.0 0.0 00 0.0

30 27.1 24.1 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 00 0.0 00 00

1 290 272 258 246 235 226 210 196 185 175 16.6 15.3 138 122 110

2 289 270 255 242 231 222 205 1.1 179 169 16.0 152 138 122 110

3 287 268 252 239 227 217 200 186 174 163 154 146 00 0.0 00

4 286 265 249 236 224 213 196 18.1 168 158 00 00 00 0.0 00 40
8 282 258 239 223 210 199 0.0 00 00 0.0 00 0.0 0.0 00 00

15 275 246 223 205 00 00 0.0 00 00 00 0.0 0.0 0.0 0.0 00

30 262 22.7 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 00 0.0 0.0 00 00

1 285 26.3 246 232 220 209 19.1 176 153 13.1 115 102 92 8.1 73

2 284 26.1 244 229 216 205 18.7 17.1 153 13.1 15 102 92 8.1 73

3 282 259 241 226 213 20.1 182 16.7 153 13.1 115 102 00 0.0 00

4 28.1 25.7 238 223 209 198 178 16.3 150 13.1 00 00 00 00 00 60
8 276 249 228 211 196 184 0.0 00 00 00 0.0 0.0 00 0.0 00

15 269 237 212 193 0.0 0.0 00 00 00 00 00 00 0.0 0.0 00

30 256 218 0.0 0.0 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 00

1 280 25.6 236 221 20.7 195 172 138 115 98 86 76 6.9 6.1 55

2 279 253 234 2.7 203 19.1 172 138 115 ) 98 86 76 69 6.1 55

3 278 251 231 214 200 188 168 138 15 98 86 76 0.0 0.0 00

4 276 249 228 211 19.7 184 16.4 138 115 98 00 00 00 00 00 80
8 271 241 218 200 185 172 0.0 00 0.0 0.0 00 00 0.0 0.0 0.0

15 264 230 203 183 0.0 00 0.0 00 00 00 0.0 00 0.0 0.0 00

30 25.0 210 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 00

1 276 248 227 210 195 18.3 138 110 92 79 69 6.1 55 49 44

2 275 246 224 20.7 192 179 138 10 92 79 69 6.1 55 49 44

3 27.3 244 222 204 18.9 176 138 110 92 79 69 6.1 00 00 00

4 272 242 219 20.1 18.6 173 138 1.0 92 79 00 0.0 00 0.0 00 100
8 26.7 234 210 190 |. 174 16.1 0.0 00 00 0.0 00 0.0 00 0.0 00

15 259 223 195 174 0.0 00 00 00 00 00 00 00 0.0 0.0 00

30 246 203 00 . 00 0.0 0.0 0.0 00 0.0 00 0.0 00 00 0.0 0.0

1 265 232 207 83 | 147 122 92 73 6.1 52 46 4.1 37 33 29

2 264 230 205 18.3 147 122 92 73 6.1 52 46 4.1 37 33 29

3 263 228 202 182 147 122 92 73 6.1 52 46 4.1 00 0.0 00

4 26.1 226 200 18.0 14.7 122 92 73 6.1 52 0.0 00 T 00 0.0 0.0 150
8 256 218 19.1 170 147 122 00 00 00 00 0.0 00 00 00 00

15 249 208 178 156 00 0.0 0.0 0.0 00 00 0.0 00 0.0 0.0 00
30° 235 18.9 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 00 00 00 0.0 00

1 238 | 183 | 122 92 73 6.1 46 37 31 26 23 20 18 16 15

2 237 18.3 122 92 73 6.1 46 37 31 26 23 20 18 16 15

3 236 183 122 92 73 6.1 46 37 3.1 26 23 20 00 0.0 00

4 235 183 122 92 73 6.1 46 37 3.1 26 00 00 00 0.0 00 300
8 230 183 122 92 73 6.1 00 00 00 00 00 00 0.0 00 00

15 223 17.4 122 92 00 00 00 00 00 00 00 00 00 00 00

30 211 159 00 00 00 00 00 00 00 0.0 0.0 00 0.0 0.0 00

Note: TERE:
1. (kW) of Exposure Equals mA x kV. T EEYEIIER (kW) T mAxkVe  filfll: 70

For Example: 70 kV x 300 mA = 21 kW.
2. Exposures less than .010 seconds will have a
kW rating same as .010 seconds.

Nominal anode input power for the anode heat
content 70%. IEC 60613

JAX © 2021, TEMEGARAT].
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Serial Load Ratings IEC 60613

1.2 Focal Spot 3@ 12 Degrees 150/180 Hz
3@ 12 J& 150/180 Hz
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A-132

TSRS A H |IEC 60613

For Example: 70 kV x 300 mA = 21 kW.
2. Exposures less than .010 seconds will have a
kW rating same as .010 seconds.

Nominal anode input power for the anode heat
content 70%. IEC 60613

kV x 300 mA = 21 kW,

2./NT 0.010 FAgIEEHS 5 0.010 FhigoB R

AR BRUE P

Bk ST W), BRGSO TR AR MO ] (FD) BRI | st
EFF_ 010 .020 .030 040 050 .060 .080 .100 120 .140 .160 180 200 225 250 U

1 729 669 624 58.7 555 52.7 48.1 443 412 385 344 306 215 244 20

2 722 65.8 61.0 57.0 537 508 46.0 42.1 388 36.1 338 306 215 244 220

3 716 648 59.7 555 52.0 490 440 400 368 340 317 27 00 00 00

4 711 64.0 58.7 544 508 471.7 422 382 349 322 00 00 00 00 00 20
8 69.3 612 55.1 50.4 46.5 432 00 00 00 00 00 00 00 00 00

15 66.9 575 50.7 456 00 00 00 00 00 00 00 00 00 00 00
30 633 524 00 0.0 00 00 00 00 00 00 00 00 00 00 00

1 69.9 62.0 56.1 515 47.7 444 344 215 229 196 172 153 138 122 11.0

2 69.2 609 548 50.0 46.1 428 344 215 29 196 172 153 138 122 110

3 685 598 535 486 446 412 344 215 229 196 172 153 00 00 00

4 67.9 59.0 526 476 435 40.1 344 215 229 196 00 00 00 00 00 40
8 659 56.0 490 437 395 36.1 00 00 00 00 00 00 00 00 00
15 63.0 520 445 39.0 00 00 00 00 00 00 00 00 00 00 00
30 58.6 462 00 00 00 00 00 00 00 00 00 00 00 00 00

1 67.1 578 511 458 367 306 229 183 153 131 115 102 92 8.1 73

2 664 | 568 | 499 | 447 | 367 | 306 | 229 | 183 | 153 | 131 | 115 | 102 | 92 | 81 73

3 65.7 558 488 435 36.7 30.6 229 183 153 131 15 102 00 00 00

4 65.2 550 479 425 36.7 306 229 183 153 131 00 00 00 00 00 60
8 63.1 520 446 39.1 349 306 00 co 00 00 00 00 00 00 00

15 60.1 481 40.4 348 00 00 0.0 00 00 00 00 00 00 00 00
30 55.4 424 00 00 00 00 00 00 00 00 00 00 00 00 00

1 64.6 542 458 34.4 2715 229 172 138 115 98 86 76 69 6.1 55

2 639 532 458 344 215 229 172 138 15 98 86 16 69 6.1 55

3 633 523 449 344 275 229 172 138 115 98 86 76 00 00 00

4 62.7 515 440 344 215 229 172 138 115 98 00 00 00 00 00 80
8 60.6 488 410 344 215 229 00 00 00 00 00 00 00 00 00
15 576 45.0 372 31.7 00 0.0 00 00 0.0 00 00 00 00 00 00
30 529 395 00 00 00 00 00 00 00 00 00 00 00 00 00

1 623 51.0 36.7 275 220 183 138 10 92 79 69 6.1 55 49 44

2 61.6 50.1 36.7 21.5 220 183 138 10 92 79 69 6.1 55 49 44

3 61.0 492 36.7 275 220 183 138 110 92 79 69 6.1 00 00 00

4 604 486 36.7 275 220 183 138 1.0 92 19 00 00 00 00 00 100
8 58.4 46.0 36.7 275 220 183 00 00 00 00 00 00 00 00 00
15 55.5 424 345 275 00 00 00 00 00 00 00 00 00 00 00
30 50.8 372 00 0.0 0.0 00 00 00 00 00 00 00 00 00 00

1 §7.2 36.7 244 183 147 122 92 73 6.1 52 46 4.1 37 33 29

2 56.6 36.7 244 18.3 14.7 122 92 73 6.1 52 46 41 37 33 29

3 56.0 36.7 244 183 147 122 92 73 6.1 52 46 41 00 00 00

4 555 36.7 244 183 147 122 92 73 6.1 52 00 00 00 00 00 150
8 536 36.7 244 18.3 14.7 122 00 00 00 00 00 00 00 00 00
15 509 36.7 244 18.3 00 00 0.0 00 00 00 00 00 00 00 00
30 465 328 00 00 00 00 00 00 00 00 00 00 00 00 00

1 36.7 183 122 92 73 6.1 46 37 31 26 23 20 18 16 15

2 36.7 183 122 92 73 6.1 46 37 31 26 23 20 18 16 15

3 367 | 183 | 122 | 92 73 61 46 37 31 26 23 | 20 | 00 00 | 00

4 36.7 183 122 92 73 6.1 46 37 31 26 00 00 00 00 00 300
8 367 183 122 92 73 6.1 00 00 00 00 00 00 00 00 00
15 367 | 183 | 122 | 92 00 00 00 00 | 00 | 00 | 00 | 00 | 00 00 | 00
30 36.7 183 00 00 00 00 00 00 00 00 00 00 00 00 00

Note: TR
1. (kW) of Exposure Equals mA x kV. 1IN (kW) ST mAxkV. il 70

PHAR A Lt 70% MIBRFRIHIE A D). 1EC

60613
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Filament Emission Charts IEC 60613
KT 22 2 51 ReE £k 1EC 60613
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Anode Heating & Cooling Chart
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