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Summary Assigned Challenge: SIEMENS

+ Evaluate 1650C coating system for gas turbine transition CNereyYy
About Myself: » Thermal Barrier Coating (TBC) development and optimization
MSME at USC * Non-Destructive Evaluation
Mechanical I?esign Challenge Description:
+ Mechatronics « There is a plasma torch melt and attach ceramic particles onto the surface
of transition at the end of a robot arm
Intern Area: « The transition has an irregular shape with narrow exit face
LGT EN TDA - Hard to evaluate the thickness profile and coating quality (due to robot arm
movement path) of TBC

Turbine Sections

compressor

Coating Booth
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Problem Statement

Currently Used Method 2: 3D Scan Data Comparison

YYYY-MM-DD

Currently Used Method 1: Eddy Current NDE

Siemens Energy is a trademark licensed by Siemens AG.

No. | R1 R3 | Avg. [ No. | R1 | R2 | R3 | Avg. No. R1 R3 | Avg. No. R1 R3 | Avg.
1 227 222|222 | 224 41 | 245( 240 | 240 242 81 282 280 | 288 | 283 121 314 | 313 | 316 | 3.14
2 |261|261|263| 262 | 42 | 225 223 |215| 221 82 2.58 254 | 252 | 255 122 296 | 3.03 | 289 | 297
3 | 260|259 | 264 | 261 43 | 205| 204 | 204 2,04 83 269 266 | 261 | 265 123 306 | 308 | 324 | 3.13
4 293 (292|293 | 293 44 | 263 | 256 | 259 259 84 281 282 | 287 | 283 124 321|314 | 325 | 320
5 256|257 | 266 | 260 45 | 289 | 294 | 294 292 85 268 271 | 272 | 270 125 300 | 303 | 300 | 301
6 |268|272|266| 269 | 46 | 301 | 301 | 298| 3.00 86 2.80 309 | 292 | 294 126 344 | 340 | 357 | 347
7 285|275|275| 278 47 | 280 | 275 | 273 276 a7 249 251 | 254 | 251 127 274 | 274 | 274 | 274
8 251|248 | 250 | 250 48 | 298| 299 | 300 299 88 262 247 | 252 | 254 128 268 | 264 | 263 | 265
9 |287|296|3.02| 295 | 49 | 3.05| 3.03 | 301 | 3.03 89 2.56 259 | 259 | 258 128 202 | 296 | 253 | 254
10 |276|280|275| 277 | 50 | 272 | 258 | 270| 267 80 266 259 | 261 | 262 130 284 | 283 | 282 | 283
" 264|260 | 259 | 261 51 | 330 | 319 | 317 322 91 253 257 | 251 | 254 131 395|408 | 372 | 392
12 | 282|280 277 | 280 52 | 266 259 | 260 262 92 243 238 | 239 | 240 132 305|335 297 | 312
13 |242|241|245| 243 | 53 | 290 | 295 | 294 | 283 93 245 244 | 247 | 245 133 315 | 3.09 | 3.00 | 3.08
14 | 237|229|225| 230 54 | 306 | 300 | 302 303 94 278 277 | 276 | 277 134 289 | 298 | 304 | 297
15 | 231|229 231 | 230 55 | 278 | 275 | 276 276 95 2.91 282 | 280 | 284 135 364 | 367 | 355 | 362
16 |245[249|245| 246 | 56 | 234 | 236 | 217| 229 96 276 279 | 275 | 277
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i target (um): 1600.000000

Overall Thickness Mean (um): 1480.144702

Laser scanner measurement as per CSOP XXXX

Reference points:
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Key Contributions SIEMENS
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Dual Sensor System
 Measures the distance from torch face to transition surface

« Taking measurements as the robot arm moving along the coating program

» Calibrate each other as a reference

* One measures precise but small region, one measure coarse but boarder region
» Export csv files, easy to visualize with timestamp

+ Easy to setup with 5 minute and detach

* Write step by step instruction documentation
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Hurdles met SIEMENS
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Out of measuring range: lost data Noise and offset of cheap sensor

A LOT OF iterations and adjustments
(as always)
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Data Acquired Sample
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iniet 1550preheat bottom panel ACE 1.4 60Hz
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Key Learnings SIEMENS
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Used:

Use NX, surface roughness measure device, eddy current surface thickness
measure device

New Used:

Robot arm movement path analysis, torch head adjustment, efficiency plate
calculation and operation, knowledge of heat-resistant materials

Key Take away:

Tight time project collaboration, fast-paced manufacturing experience, and
valuable new product development experience
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