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Nominal Anode Input Power
Small - 32 kW IEC 60613
Large - 72 kW IEC 60613

The G-296 is a 4.0” (102 mm) 150 kV, 445 kJ (600
kHU) maximum anode heat content, rotating anode
insert. This insert is specifically designed for gener-
al radiographic, cineradiograhpic and fluoro/spotfilm
procedures. The insert features a 12° rhenium-tung-
sten facing on molybdenum with a graphite backed
target and is available with the following nominal focal

For the equivalent anode input power of 170 Watts
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CINERADIOGRAPHIC RATINGS
HOW TO USE CINERADIOGRAPHIC CHARTS

General: With the Cineradiographic rating chart we can determine the
maximum allowable kW of the Cine pulse, or with a given kW determine
maximum time in seconds the Cine run can progress.

The Most common way of using the charts is to determine maximum time of
any expected Cine run and maximum duty factor. With a known duty factor
and Cine run time kW can easily be determined.

Definition of Terms
Time in seconds: Total time of one Cine run, usually 5 to 12 seconds.

Duty Factor in Percent (DF%): Actual time during one second the x-ray tube
is producing x-rays. If we select a 4 msec pulse width and 60 exposures per
second the x-ray tube will be producing x-rays for a total of 240 msec each
second or 24% of the time. The higher the DF number, the more load placed
on the x-ray tube.

Peak Pulse Power: Peak energy in watts of any one Cine Pulse. Can be any
combination of kV and mA allowed by Radiographic and Filament Emission
curves.
Example: 80 kV at 400 mA equals
80,000 V x 0.4 A =32,000 W or 32 kW
USING THE CINE RATING CHARTS:

G-296 150/180 Hz 3 Phase 1.0 Focal Spot

Example: Determine maximum kW allowed with the
following known factors:

Maximum Pulse Width .............. 4 msec
Exposures per Second 60
Maximum Cine Run Time .......... 10 seconds

Calculate Duty Factor: (DF%)

DF% = Pulse Width (mSec) x Frames per Second
10

DF% = 4 msec x 60 exp/sec = 240 _ 5y
10 10

Refer to Rating Chart G-296 150/180 Hz 3 Phase 1.0 Focal Spot:

At bottom of chart find 8 second line. Move vertically to intersection with
24% DF curve. Make a horizontal reference to left side of rating chart and
note kW rating of 50 kW.

We now know each pulse during the cine run can have a maximum rating of
50 kW under conditions given in example.

kW =kV x mA. The kW of the exposure can be any combination of mA and
kV allowed by the Radiographic and Filament Emission Charts.

The Cine rating charts are usable to 100% anode heat storage. The start
of Cine run should be below 70% anode heat storage. Exceeding 100%
anode heat storage will cause anode track erosion with high risk of tube
destruction.
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Cineradiographic Charts IEC 60613
HLRCFR 50 1145014 IEC 60613
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W VAREX
SERIAL LOAD RATINGS

HOW TO USE SERIAL LOAD RATING CHARTS

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.

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:
Select Correct Chart:
50/60 or 150/180 Hz
0.6 or 1.0 Focal Spot
Note: 150/180 Hz rotor speed recommended for all angiography.

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

From chart G-296 150/180 Hz 3 Phase
1.0 Focal Spot, determine kW allowed with
following known factors.
Maximum number of exposures
Exposure time .050 second (50 milliseconds)
Maximum Exposure per second

Example:

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 48.7 kW.
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W VAREX G-296

M A GI NG |
Serial Load Ratings IEC 60613

AR
0.6 Focal Spot 3@ 12 Degrees 50/60 Hz RHHLE(H IEC 60613

0.6 £ 3@ 12 J# 50/60 Hz

Exposure Tube load (kW) as a function of the exposure time (seconds) of the individual radiographs of the series Number of
rate per exposures
second 0.010 0.020 0.030 0.040 0.050 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200 0.225 0.250 In series

1 172 171 169 166 164 163 159 157 155 153 151 149 148 146 144
2 172 171 168 166 164 162 158 155 153 150 148 147 145 143 1441
3 172 170 168 165 163 16.1 157 154 151 149 146 144 — — ———
4 171 17.0 16.7 164 162 160 156 152 149 147 10
8 170 169 165 161 159 156
15 169 16.6 16.1 157
30 16.7 16.2
1 171 170 167 165 162 160 156 153 150 148 145 143 141 139 136
2 171 170 16.7 164 16.1 159 155 151 148 145 143 140 138 135 133
3 171 169 166 163 16.0 158 153 149 146 143 140 138 — — ———
4 171 169 165 162 159 156 152 147 144 141 20
8 170 16.7 163 159 155 152
15 16.8 164 158 153
30 16.5 15.8
1 171 169 165 162 159 156 151 146 143 139 136 133 130 127 124
2 170 168 164 161 157 154 149 144 140 136 133 13.0 127 124 120
3 170 167 163 159 156 153 147 142 138 134 130 127 — — ———
4 170 16.7 162 158 155 151 145 140 13.6 132 40
8 16.8 165 159 154 150 146
15 166 16.1 154 148
30 16.3 154
1 170 16.7 163 159 155 152 146 141 136 132 128 124 121 117 114
2 169 166 162 157 154 150 144 138 133 129 125 121 118 114 110
3 169 166 161 156 152 149 142 136 131 127 123 119 — — ——
4 169 165 16.0 155 151 147 140 134 129 124 60
8 16.7 163 157 151 146 142
15 165 159 151 145
30 16.1  15.1
1 169 166 160 156 152 148 141 135 13.0 125 121 117 113 109 105
2 169 165 160 155 150 146 139 133 128 123 118 114 110 106 10.2
3 16.8 164 159 153 149 145 137 131 125 120 116 112 — —n ——
4 168 163 158 152 148 143 136 129 123 118 80
8 16.6 161 154 148 143 138
15 16.4 157 149 142
30 16.0 149
1 168 164 158 153 149 144 137 130 124 119 115 11.0 107 9.9 8.9
2 16.8 163 157 152 147 143 135 128 122 117 112 108 104 99 8.9
3 16.7 163 156 151 146 141 133 126 120 115 110 105 — — ——
4 16.7 162 155 150 144 140 131 124 118 112 100
8 166 159 152 145 139 134
15 16.3 155 146 139
30 159 147
1 16.6 160 153 147 141 136 127 119 113 106 9.3 8.2 7.4 6.6 59
2 166 16.0 152 146 140 134 125 117 111 105 9.3 8.2 7.4 6.6 5.9
3 165 159 151 144 138 133 124 116 109 103 9.3 82 — —— ——
4 165 158 150 143 137 132 122 114 10.7 10.1 150
8 16.4 155 147 139 132 126
15 16.1 151 141 132
30 156 143
Note: TR
1. (kW) of Exposure Equals mA x kV. 1 BEEIIE (kW) T mAXkV. A

For Example: 70 kV x 300 mA = 21 kW.

: f1: 70 kV x 300 mA = 21 kW,
2. Exposures less than .010 seconds will N o N
have a kW rating same as .010 seconds. 2. /T 0.010 Bk 0.010 B

W B IR A E DI

Nominal anode input power for the BEARFAAS bt 70% FFRFRFEA S AT
anode heat content 70%. IEC 60613 2, IEC 60613
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W VAREX G-296

M A GI NG |
Serial Load Ratings IEC 60613

AR
1.0 Focal Spot 3@ 12 Degrees 50/60 Hz RHHLE(H IEC 60613

1.0 ££ 55 3@ 12 Ji¥ 50/60 Hz

SN AN

Exposure Tube load (kW) as a function of the exposure time (seconds) of the individual radiographs of the series Number of
rate per exposures
second 0.010 0.020 0.030 0.040 0.050 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200 0.225 0.250 in series

1 406 403 394 386 378 372 360 350 341 333 326 319 312 304 297
2 405 401 391 381 373 366 353 342 332 323 315 307 300 292 284
3 404 398 387 377 369 361 347 335 324 315 306 298 —m — ——
4 403 396 384 374 364 356 341 328 31.7 307 10
8 399 389 374 36.1 350 339
15 394 379 36.1 345
30 386 365
1 404 398 387 376 367 359 345 332 321 31.0 301 292 284 275 266
2 402 395 383 371 362 353 337 323 31.1 300 289 280 272 262 253
3 401 392 379 367 356 346 329 315 302 290 279 270 —mM — ——
4 399 390 375 36.2 351 340 322 307 293 28.1 20
8 395 381 363 347 333 321
15 38.8 36.8 346 327
30 37.6 348
1 399 389 374 360 348 338 319 302 288 275 264 253 243 232 222
2 39.7 386 369 355 342 331 311 293 278 265 253 242 232 221 21.1
3 396 382 365 350 336 324 303 285 269 256 243 232 —4M — ——
4 394 379 361 345 331 318 296 27.7 261 247 40
8 38.8 369 347 328 31.1 297
15 38.0 354 327 305
30 36.5 329
1 394 380 362 346 332 319 297 278 262 248 232 206 185 165 1438
2 393 377 358 341 326 312 289 270 253 238 226 206 185 165 1438
3 39.1 374 353 335 320 306 282 262 245 230 217 206 — — ———
4 389 370 349 330 314 300 275 255 238 223 60
8 383 359 334 313 295 279
15 373 343 314 290
30 35.7 317
1 390 372 351 333 317 303 278 258 232 199 174 155 139 124 111
2 388 369 347 328 311 296 271 250 232 199 174 155 139 124 111
3 386 365 342 322 305 290 264 243 225 199 174 1556 — — ———
4 384 36.2 338 317 300 284 258 236 21.8 199 80
8 378 351 323 300 281 264
15 36.8 334 303 277
30 35.1 30.7
1 386 365 341 321 303 288 262 223 185 159 139 124 1141 9.9 8.9
2 384 36.1 337 316 297 282 255 223 185 159 139 124 1141 99 8.9
3 382 358 332 311 292 276 249 223 185 159 139 124 — — ——
4 380 354 328 306 287 270 243 221 185 159 100
8 373 343 314 289 269 25.1
15 36.3 326 293 26.6
30 346 299
1 376 347 318 294 274 247 185 148 124 106 9.3 8.2 7.4 6.6 5.9
2 374 343 314 290 269 247 185 148 124 106 9.3 8.2 7.4 6.6 5.9
3 372 340 310 285 264 246 185 148 124 106 9.3 82 ——k —
4 370 337 306 281 259 241 185 148 124 106 150
8 363 326 292 265 243 225
15 352 309 273 244
30 334 282
Note: R
1. (kW) of Exposure Equals mA x kV. 1 BT kW) 25T mAxkVe ]

For Example: 70 kV x 300 mA = 21 kW.

2. Exposures less than .010 seconds will l: 70kV x 300 mA = 21 kW,
have a kW rating same as .010 seconds. 2./NT 0.010 BRI 0.010 T

W B IR A E DI

Nominal anode input power for the BEARFAAS bt 70% FFRFRFEA S AT
anode heat content 70%. IEC 60613 2, IEC 60613
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W VAREX G-296

M A GI NG |
Serial Load Ratings IEC 60613

AR
0.6 Focal Spot 3@ 12 Degrees 150/180 Hz A IEC 60613

0.6 £E 5 3@ 12 & 150/180 Hz

Exposure Tube load (kW) as a function of the exposure time (seconds) of the individual radiographs of the series Number of
rate per exposures
second 0.010 0.020 0.030 0.040 0.050 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200 0.225 0.250 In series

1 295 286 279 273 268 263 256 249 244 239 235 231 227 223 219
2 295 285 277 271 266 261 252 245 239 234 229 225 221 216 212
3 294 283 276 269 263 258 249 241 235 229 224 220 —M — ———
4 293 282 274 267 26.1 255 246 238 231 225 10
8 291 278 268 260 253 246
15 28.7 271 259 249
30 280 26.0
1 294 283 275 268 262 257 248 240 233 227 222 217 212 207 202
2 293 282 273 266 259 254 244 235 228 221 215 210 205 199 194
3 292 280 271 263 257 250 240 231 223 216 210 204 — — ——
4 29.2 279 269 261 254 247 236 226 218 211 20
8 289 274 262 252 244 236
15 284 265 251 239
30 275 251
1 291 279 269 260 253 246 234 224 215 208 201 194 189 182 176
2 29.0 27.7 266 257 249 242 230 219 210 202 194 188 182 175 169
3 290 275 264 255 246 239 225 214 205 196 189 182 —4m —m ——
4 289 274 262 252 243 235 221 210 200 19.1 40
8 285 26.8 254 242 232 223
15 279 258 241 228
30 26.9 2441
1 289 274 263 253 244 236 222 210 200 192 184 177 170 163 148
2 288 272 260 250 240 232 218 205 195 186 178 17.1 164 157 148
3 287 271 258 247 237 228 213 201 190 181 173 165 —4m —m ——
4 286 269 256 244 234 225 210 197 186 176 60
8 282 263 247 234 223 213
15 276 252 234 219
30 265 234
1 287 270 257 246 236 227 211 199 188 178 170 155 139 124 11.1
2 286 268 254 243 232 223 207 194 183 173 164 155 139 124 11.1
3 285 266 252 240 229 219 203 190 178 168 159 152 —m —— ——
4 284 265 250 237 226 216 199 185 174 164 80
8 280 258 241 227 215 204
15 273 247 228 212
30 26.1 229
1 284 266 251 239 228 218 202 188 176 159 139 124 1141 9.9 8.9
2 283 264 249 236 225 215 198 184 172 159 139 124 1141 9.9 8.9
3 282 262 246 233 222 211 194 180 168 157 139 124 —M — ——
4 281 260 244 230 219 208 190 176 164 153 100
8 27.7 254 236 220 20.7 19.6
15 270 243 222 205
30 258 224
1 279 256 239 224 211 200 181 148 124 106 9.3 8.2 7.4 6.6 5.9
2 278 254 236 221 208 19.7 178 148 124 106 9.3 8.2 7.4 6.6 5.9
3 277 253 234 218 205 194 174 148 124 106 9.3 82 —m —4 ——
4 275 251 232 216 202 191 171 148 124 106 150
8 271 244 223 206 192 180
15 264 233 210 192
30 252 215
Note: TR
1. (kW) of Exposure Equals mA x kV. 1 BEBIEE (kW) ZE T mA x kVe 4]

For Example: 70 kV x 300 mA = 21 kW.

2. Exposures less than .010 seconds will l: 70kV x 300 mA = 21 kW,
have a kW rating same as .010 seconds. 2./NT 0.010 BRI 0.010 T

W B IR A E DI

Nominal anode input power for the BEARFAAS bt 70% FFRFRFEA S AT
anode heat content 70%. IEC 60613 2, IEC 60613

A © 2019, JTEMZGA RN E]. AR BT AR
9



W VAREX G-296

M A GI NG |
Serial Load Ratings IEC 60613

LN
1.0 Focal Spot 3@ 12 Degrees 150/180 Hz HHPE(H IEC 60613

1.0 £E 5 3@ 12 & 150/180 Hz

Exposure Tube load (kW) as a function of the exposure time (seconds) of the individual radiographs of the series Number of
rate per exposures
second 0.010 0.020 0.030 0.040 0.050 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200 0.225 0.250 in series

1 69.3 66.0 636 616 599 583 556 533 51.3 495 478 463 450 434 420
2 69.0 654 628 606 586 569 540 515 493 473 456 440 426 409 395
3 68.6 648 620 596 575 557 525 498 475 455 437 420 —— — ——
4 683 642 612 586 564 545 51.1 483 459 438 10
8 672 624 587 556 53.0 50.7
15 658 599 555 519
30 63.7 56.5
1 68.6 647 618 593 572 553 520 492 46.8 446 427 410 394 376 36.0
2 68.1 639 608 581 558 537 502 472 446 424 404 386 370 353 337
3 677 632 598 569 545 523 486 454 428 405 385 367 —M — ——
4 67.3 625 589 559 532 51.0 471 439 412 388 20
8 65.9 60.2 559 523 493 46.7
15 640 571 519 478
30 61.0 525
1 672 623 586 554 527 503 463 430 401 377 348 309 278 247 223
2 66.7 615 575 542 513 488 446 411 382 358 336 309 278 247 223
3 66.2 60.7 564 530 500 474 430 395 366 341 320 301 — — ———
4 65.8 599 555 518 487 460 416 380 351 326 40
8 642 573 522 481 446 417
15 61.8 53.7 479 433
30 58.1 484
1 659 60.2 557 521 490 463 418 371 309 265 232 206 185 165 148
2 65.4 593 547 509 477 449 403 366 309 265 232 206 185 165 1438
3 649 585 536 497 464 435 389 352 309 265 232 206 — — ——
4 64.4 577 527 486 452 423 376 339 309 265 60
8 62.7 550 494 450 413 383
15 60.2 51.3 451 403
30 56.2 45.8
1 647 582 532 492 458 429 348 278 232 199 174 155 139 124 111
2 642 573 522 480 446 416 348 278 232 199 174 155 139 124 111
3 63.7 565 512 469 434 404 348 278 232 199 174 155 — —— ———
4 63.2 557 502 459 423 393 344 278 232 199 80
8 614 531 471 424 386 355
15 589 494 428 37.9
30 54.6 43.8
1 635 563 509 466 430 371 278 223 185 159 139 124 1141 9.9 8.9
2 63.0 555 499 455 419 371 278 223 185 159 139 124 111 9.9 8.9
3 625 547 490 445 408 371 278 223 185 159 139 124 — — ———
4 62.0 539 481 435 398 36.7 278 223 185 159 100
8 60.2 51.3 450 402 364 333
15 57.6 47.7 409 359
30 53.3 421
1 608 522 46.0 371 297 247 185 148 124 106 9.3 8.2 7.4 6.6 5.9
2 60.3 514 451 371 297 247 185 148 124 106 9.3 8.2 7.4 6.6 5.9
3 59.8 50.7 443 371 297 247 185 148 124 106 9.3 82 — — ——
4 59.3 50.0 435 371 297 247 185 148 124 106 150
8 575 475 40.7 357 29.7 247
15 549 441 37.0 320
30 50.6 38.8
Note: TR
1. (kW) of Exposure Equals mA x kV. 1 BEEIIE (kW) T mAXkV. A

For Example: 70 kV x 300 mA = 21 kW.

2. Exposures less than .010 seconds will l: 70kV x 300 mA = 21 kW,
have a kW rating same as .010 seconds. 2./F 0.010 *’/I‘H/‘]H/i%’]%'i 0.010 f»

W B IR A E DI

Nominal anode input power for the BEARFAAS bt 70% FFRFRFEA S AT
anode heat content 70%. IEC 60613 2, IEC 60613

A © 2019, JTEMZGA RN E]. AR BT AR
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\V/ VAREX 6-296

M A GI N G ]
Filament Emission Charts IEC 60613
KT 22 3 St 2 IEC 60613

30 4K
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Note: When using these emission curves for trial exposures, refer to the power rating curves shown for maximum kV, tube emission, filament

current, exposure time, and target speed.
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W VAREX

I M A GI N G

G-296

Anode Heating & Cooling Chart

FHAR A v AP 1A
Anode Heating and Cooling Curves
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Salt Lake City, UT 1-801-972-5000
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Halwww.vareximaging.com
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Manufactured by Varex Imaging Corporation
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Specifications subject to change without notice.
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