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Test Request #:

230368-02

Customer Ref:

C-0162

1.

2.

3.

4.

5.

6.

7.

8.

Declaration

The laboratory guarantees the impartiality, independence and honesty of the test and is responsible for the test results.

The test report is invalid without preparation or signature of the main inspector, reviewer and approving person; the test 

report is invalid if it is altered.

Without the written approval of the laboratory, this report shall not be partially reproduced (except for complete 

reproduction). The copy report is invalid without effective preparation or signature of main inspector, reviewer and 

approving person.

Each page of the test report is an integral part of the test report. If the user withdraws some pages separately, which 

may lead to misunderstanding or use for other purposes, the laboratory will not bear the corresponding legal 

responsibility for the consequences.

In the test report: "N/A" means not applicable, "/" means not tested, and " * " means subcontract test items.

In general, the entrusted test results are only responsible for the test samples entrusted by customers.

If you have any objection to the test report, please inform the test engineer in writing to accept it within 22 working days 

after the test report is submitted. Otherwise, the laboratory considers that the customer has approved and accepted the 

completed test.

For any change of the test report issued by the customer, after the laboratory completes the change, the customer 

shall confirm the test report in writing within 10 working days. After confirmation, the laboratory will not accept any 

change again.

Rizhao Zhongwei Automobile Part Co., Ltd.
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Test Request #:

230368-02

Customer Ref:

C-0162

Test Information
Customer Name Rizhao Zhongwei Automobile Part Co., Ltd.

Requestor Han Songhua

Program Number J661noinsp.chp

Test Coordinator Bunny Lu

Test Equipment Chase Machine

Test Dates 07/14/2023 - 07/16/2023

Datalogger v1.0.23

Template Version 1.79

Setup Details
Sample Material RZZW ZWB

Sample Size 1 inch  x  1 inch

Sample Manufacturer Rizhao Zhongwei Automobile Part Co., Ltd.

Test Pressure 150.0 psi

Sample Test Summary
Normal Friction Coefficient 0.381 Pass

Normal Friction Class F

Hot Friction Coefficient 0.335 Pass

Hot Friction Class E

Minimum Bold Coefficient 0.340 Pass

Max Variation Below Average for Bold Readings 0.0182 Pass

Max % Variation for Bold Readings 4.92% Pass

Pass / Fail Pass

Comments:
N/A

Created by: Bunny Lu Signature: Date 7/17/2023

Reviewed by: Duel Tang Signature: Date 7/17/2023

Issue Date: 07/17/2023

SAE J661-2012

Rizhao Zhongwei Automobile Part Co., Ltd.
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Test Request #:

230368-02

Customer Ref:

C-0162

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
230368-02-A 230368-02-B 230368-02-C 230368-02-D 230368-02-E

Application Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
1 0.286 0.271 0.269 0.283 0.255
20 0.316 0.297 0.310 0.313 0.288

Temp (°F) Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
200.0 0.306 0.287 0.293 0.292 0.285
550.0 0.304 0.283 0.303 0.290 0.281

(or Temp @ 10min)

Temp (°F) Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Average Norm/Hot
500.0 0.301 0.287 0.311 0.287 0.292 0.296
400.0 0.302 0.283 0.316 0.291 0.288 0.296 Hot
300.0 0.292 0.283 0.299 0.283 0.278 0.287 Hot
200.0 0.297 0.278 0.281 0.278 0.267 0.280

Application Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
1 0.303 0.294 0.302 0.291 0.288

100 0.390 0.380 0.385 0.380 0.384

Max Var.
Temp (°F) Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Average < Average Norm/Hot % Var

200.0 0.385 0.368 0.359 0.351 0.363 0.365 0.014 Normal 4%
250.0 0.406 0.377 0.387 0.381 0.373 0.385 0.012 Normal 3%
300.0 0.399 0.385 0.395 0.373 0.385 0.387 0.014 Normal 4%
350.0 0.405 0.392 0.387 0.394 0.382 0.392 0.010    - 3%
400.0 0.412 0.389 0.383 0.372 0.384 0.388 0.016 Normal 4%
450.0 0.389 0.370 0.379 0.355 0.373 0.373 0.018 Hot 5%
500.0 0.358 0.362 0.364 0.341 0.356 0.356 0.015 Hot 4%
550.0 0.350 0.344 0.351 0.348 0.343 0.347 0.004 Hot 1%
600.0 0.339 0.341 0.332 0.341 0.329 0.336 0.007 Hot 2%
650.0 0.313 0.321 0.324 0.310 0.318 0.317 0.007 Hot 2%

(or Temp @ 10min)

Max Var.
Temp (°F) Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Average < Average Norm/Hot % Var

600.0 0.329 0.327 0.306 0.315 0.316 0.319 0.013    - 4%
500.0 0.337 0.342 0.324 0.326 0.331 0.332 0.008 Hot 2%
400.0 0.348 0.358 0.343 0.347 0.334 0.346 0.012 Hot 3%
300.0 0.368 0.360 0.360 0.360 0.340 0.358 0.018 Hot 5%
200.0 0.366 0.383 0.373 0.361 0.362 0.369 0.008    - 2%

Application Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
1 0.383 0.392 0.398 0.363 0.370
20 0.408 0.422 0.420 0.409 0.399

First Recovery

Wear

Second Fade

Second Recovery

Final Baseline

RZZW ZWB

Normal 0.381 F
First Fade

Hot 0.335 E

Test Number
Manufacturer:

Rizhao Zhongwei 

Automobile Part Co., Ltd.
Initial Baseline Material:

Rizhao Zhongwei Automobile Part Co., Ltd.
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Test Request #:

230368-02

Customer Ref:

C-0162

Manufacturer:  Rizhao Zhongwei Automobile Part Co., Ltd. Test Dates: 07/14/2023 - 07/16/2023
Material:  RZZW ZWB
Test Pressure: 150.0 psi Summary of 5 Samples
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Rizhao Zhongwei Automobile Part Co., Ltd.
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Test Request #:

230368-02

Customer Ref:

C-0162

Initial Final Loss Loss / %

9.820 9.670 0.150 1.53 gr/hp-hr

0.238 0.235 0.003 1.05 in³/hp-hr

Event Force (lb) µ

Event Force (lb) µ Force (lb) µ 1 46.1 0.303

1 43.0 0.286 57.6 0.383 10 51.2 0.340

5 47.2 0.310 59.7 0.398 20 53.6 0.354

10 47.4 0.311 60.6 0.400 30 55.1 0.366

15 47.2 0.314 63.0 0.416 40 56.9 0.380

20 47.2 0.316 62.0 0.408 50 56.1 0.372

60 57.1 0.377

70 56.9 0.378

80 59.0 0.393

90 59.6 0.396

100 58.7 0.390

Time (sec) Force (lb) µ Temp (°F) Time (sec) Force (lb) µ Temp (°F)

0.0 46.9 0.306 200 0.0 58.2 0.385 203

30.0 47.9 0.319 232 30.0 61.0 0.406 233

60.0 47.8 0.319 272 60.0 60.3 0.403 275

90.0 47.2 0.316 310 90.0 61.2 0.412 312

120.0 48.0 0.320 342 120.0 61.5 0.411 345

150.0 47.5 0.315 372 150.0 61.8 0.410 376

180.0 47.0 0.312 400 180.0 62.4 0.416 405

210.0 46.2 0.308 427 210.0 58.3 0.389 433

240.0 46.7 0.311 450 240.0 57.0 0.380 458

270.0 46.8 0.312 478 270.0 58.4 0.388 481

300.0 47.6 0.317 498 300.0 55.4 0.369 501

330.0 49.0 0.326 515 330.0 56.0 0.374 524

360.0 47.4 0.317 535 360.0 53.5 0.356 539

390.0 53.2 0.355 561

420.0 51.2 0.343 573

450.0 52.0 0.338 594

480.0 51.8 0.333 605

510.0 51.0 0.339 617

540.0 48.3 0.322 636

570.0 47.8 0.319 647

Event Force (lb) µ Temp (°F) Event Force (lb) µ Temp (°F)

1 45.5 0.301 488 1 49.3 0.329 587

2 45.8 0.302 396 2 50.5 0.337 494

3 43.5 0.292 300 3 52.9 0.348 397

4 44.4 0.297 201 4 55.7 0.368 300

5 55.0 0.366 202

First Recovery Second Recovery

Baseline Wear
Initial Final

First Fade Second Fade

Specific Wear

Weight (gr)

Thickness (inch)

Hot 0.340 E
Sample 1 of 5

Wear

Normal 0.401 F
7/14/2023

230368-02-A

Rizhao Zhongwei Automobile Part Co., Ltd.
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Test Request #:

230368-02

Customer Ref:

C-0162

7/14/2023
230368-02-A

Sample 1 of 5
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Rizhao Zhongwei Automobile Part Co., Ltd.
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Test Request #:

230368-02

Customer Ref:

C-0162

Initial Final Loss Loss / %

9.880 9.720 0.160 1.62 gr/hp-hr

0.237 0.235 0.002 0.84 in³/hp-hr

Event Force (lb) µ

Event Force (lb) µ Force (lb) µ 1 44.5 0.294

1 40.9 0.271 59.4 0.392 10 49.2 0.325

5 43.6 0.285 63.2 0.422 20 51.5 0.343

10 43.9 0.289 63.5 0.423 30 53.6 0.355

15 45.0 0.295 61.5 0.408 40 54.6 0.358

20 45.1 0.297 63.4 0.422 50 54.8 0.360

60 55.1 0.367

70 54.8 0.366

80 57.4 0.383

90 58.3 0.392

100 57.5 0.380

Time (sec) Force (lb) µ Temp (°F) Time (sec) Force (lb) µ Temp (°F)

0.0 43.4 0.287 201 0.0 55.9 0.368 203

30.0 45.1 0.300 232 30.0 56.7 0.376 234

60.0 44.9 0.300 272 60.0 58.4 0.390 276

90.0 44.8 0.300 307 90.0 58.3 0.389 314

120.0 44.5 0.298 339 120.0 58.0 0.388 347

150.0 43.7 0.295 370 150.0 58.9 0.391 378

180.0 44.0 0.289 398 180.0 58.4 0.387 407

210.0 42.0 0.288 425 210.0 56.4 0.376 434

240.0 41.2 0.288 450 240.0 56.9 0.381 461

270.0 43.0 0.289 473 270.0 53.3 0.358 482

300.0 45.2 0.299 493 300.0 55.0 0.365 507

330.0 42.7 0.282 514 330.0 53.8 0.355 525

360.0 42.6 0.286 533 360.0 53.7 0.358 547

390.0 51.5 0.344 564

420.0 50.1 0.334 582

450.0 50.6 0.341 600

480.0 51.6 0.344 616

510.0 50.3 0.332 629

540.0 50.0 0.330 642

Event Force (lb) µ Temp (°F) Event Force (lb) µ Temp (°F)

1 42.8 0.287 488 1 49.5 0.327 586

2 42.6 0.283 397 2 51.1 0.342 494

3 43.1 0.283 299 3 53.2 0.358 397

4 41.6 0.278 202 4 54.4 0.360 300

5 57.3 0.383 203

First Recovery Second Recovery

Baseline Wear
Initial Final

First Fade Second Fade

Specific Wear

Weight (gr)

Thickness (inch)

Hot 0.336 E
Sample 2 of 5

Wear

Normal 0.380 F
7/15/2023

230368-02-B

Rizhao Zhongwei Automobile Part Co., Ltd.
Page 8 of 15

Date Printed: 7/17/2023



Test Request #:

230368-02

Customer Ref:

C-0162

7/15/2023
230368-02-B

Sample 2 of 5
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Test Request #:

230368-02

Customer Ref:

C-0162

Initial Final Loss Loss / %

9.360 9.240 0.120 1.28 gr/hp-hr

0.239 0.236 0.003 1.26 in³/hp-hr

Event Force (lb) µ

Event Force (lb) µ Force (lb) µ 1 45.8 0.302

1 40.6 0.269 59.0 0.398 10 47.6 0.317

5 47.1 0.313 61.1 0.408 20 53.0 0.352

10 48.6 0.320 61.9 0.409 30 53.7 0.358

15 47.5 0.312 61.7 0.407 40 55.4 0.368

20 47.5 0.310 63.2 0.420 50 56.7 0.377

60 56.6 0.376

70 58.6 0.388

80 57.3 0.375

90 56.4 0.370

100 57.7 0.385

Time (sec) Force (lb) µ Temp (°F) Time (sec) Force (lb) µ Temp (°F)

0.0 45.2 0.293 201 0.0 54.2 0.359 203

30.0 47.9 0.318 233 30.0 56.0 0.372 233

60.0 47.4 0.315 274 60.0 58.3 0.392 274

90.0 47.4 0.316 311 90.0 57.3 0.377 311

120.0 47.2 0.315 345 120.0 59.0 0.392 346

150.0 46.8 0.310 376 150.0 57.6 0.383 376

180.0 46.3 0.305 404 180.0 57.7 0.384 404

210.0 45.3 0.303 430 210.0 57.4 0.386 432

240.0 44.1 0.295 454 240.0 57.0 0.383 457

270.0 43.3 0.290 476 270.0 56.9 0.375 481

300.0 43.2 0.289 498 300.0 53.1 0.360 504

330.0 43.7 0.293 517 330.0 55.2 0.363 524

360.0 44.7 0.296 535 360.0 52.4 0.359 542

390.0 51.7 0.346 562

420.0 49.9 0.324 581

450.0 49.3 0.335 595

480.0 51.9 0.360 611

510.0 49.9 0.341 621

540.0 49.3 0.322 635

570.0 47.0 0.318 647

Event Force (lb) µ Temp (°F) Event Force (lb) µ Temp (°F)

1 46.7 0.311 488 1 45.4 0.306 586

2 48.2 0.316 396 2 48.7 0.324 494

3 44.3 0.299 299 3 51.0 0.343 397

4 41.8 0.281 202 4 54.4 0.360 300

5 55.6 0.373 203

First Recovery Second Recovery

Baseline Wear
Initial Final

First Fade Second Fade

Specific Wear

Weight (gr)

Thickness (inch)

Hot 0.339 E
Sample 3 of 5

Wear

Normal 0.381 F
7/15/2023

230368-02-C

Rizhao Zhongwei Automobile Part Co., Ltd.
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Test Request #:

230368-02

Customer Ref:

C-0162

7/15/2023
230368-02-C

Sample 3 of 5

Coefficient of Friction

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0 5 10 15 20

Application Number

Initial Baseline

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0 5 10 15 20

Application Number

Final Baseline

0 20 40 60 80 100

Application Number

Wear

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

200 300 400 500 600

Temperature (°F)

First Fade

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

200300400500600

Temperature (°F)

First Recovery

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

200 300 400 500 600 700

Temperature (°F)

Second Fade

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

200300400500600700

Temperature (°F)

Second Recovery

Rizhao Zhongwei Automobile Part Co., Ltd.
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Test Request #:

230368-02

Customer Ref:

C-0162

Initial Final Loss Loss / %

9.830 9.710 0.120 1.22 gr/hp-hr

0.236 0.234 0.002 0.85 in³/hp-hr

Event Force (lb) µ

Event Force (lb) µ Force (lb) µ 1 44.3 0.291

1 42.5 0.283 54.9 0.363 10 50.0 0.328

5 45.2 0.303 59.9 0.393 20 52.0 0.343

10 45.4 0.299 61.3 0.405 30 52.2 0.346

15 45.9 0.303 60.1 0.395 40 53.6 0.355

20 47.5 0.313 61.5 0.409 50 54.2 0.359

60 52.6 0.352

70 54.4 0.359

80 54.5 0.364

90 53.2 0.357

100 57.0 0.380

Time (sec) Force (lb) µ Temp (°F) Time (sec) Force (lb) µ Temp (°F)

0.0 44.6 0.292 201 0.0 53.5 0.351 203

30.0 47.0 0.312 233 30.0 55.2 0.366 233

60.0 46.6 0.310 272 60.0 57.5 0.382 275

90.0 46.4 0.310 308 90.0 56.6 0.377 313

120.0 45.1 0.301 339 120.0 56.4 0.376 347

150.0 44.4 0.297 369 150.0 57.3 0.387 377

180.0 43.8 0.292 396 180.0 57.9 0.381 406

210.0 44.5 0.299 422 210.0 55.4 0.367 433

240.0 41.8 0.278 448 240.0 54.8 0.372 458

270.0 41.9 0.279 472 270.0 53.2 0.352 479

300.0 42.1 0.278 494 300.0 53.5 0.343 501

330.0 42.8 0.285 514 330.0 53.4 0.352 525

360.0 42.9 0.288 532 360.0 51.3 0.340 542

390.0 52.3 0.351 566

420.0 52.7 0.360 584

450.0 52.6 0.345 596

480.0 51.1 0.334 610

510.0 49.1 0.336 628

540.0 47.8 0.313 640

Event Force (lb) µ Temp (°F) Event Force (lb) µ Temp (°F)

1 43.7 0.287 488 1 46.6 0.315 586

2 44.5 0.291 397 2 49.0 0.326 494

3 41.9 0.283 300 3 52.3 0.347 398

4 41.9 0.278 202 4 54.6 0.360 300

5 54.2 0.361 203

First Recovery Second Recovery

Baseline Wear
Initial Final

First Fade Second Fade

Specific Wear

Weight (gr)

Thickness (inch)

Hot 0.330 E
Sample 4 of 5

Wear

Normal 0.369 F
7/15/2023

230368-02-D

Rizhao Zhongwei Automobile Part Co., Ltd.
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Test Request #:

230368-02

Customer Ref:

C-0162

7/15/2023
230368-02-D

Sample 4 of 5
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Test Request #:

230368-02

Customer Ref:

C-0162

Initial Final Loss Loss / %

9.810 9.660 0.150 1.53 gr/hp-hr

0.237 0.235 0.002 0.84 in³/hp-hr

Event Force (lb) µ

Event Force (lb) µ Force (lb) µ 1 43.8 0.288

1 38.6 0.255 55.9 0.370 10 48.1 0.319

5 43.4 0.285 60.7 0.399 20 49.6 0.326

10 44.1 0.289 59.7 0.398 30 51.5 0.342

15 43.7 0.287 60.2 0.398 40 52.5 0.349

20 44.0 0.288 60.0 0.399 50 53.0 0.352

60 53.7 0.355

70 55.8 0.366

80 56.2 0.373

90 55.6 0.372

100 57.3 0.384

Time (sec) Force (lb) µ Temp (°F) Time (sec) Force (lb) µ Temp (°F)

0.0 42.9 0.285 201 0.0 55.6 0.363 203

30.0 44.8 0.298 231 30.0 55.9 0.370 234

60.0 44.9 0.301 270 60.0 58.5 0.390 275

90.0 44.9 0.302 305 90.0 56.8 0.379 311

120.0 44.5 0.295 336 120.0 57.4 0.383 343

150.0 44.7 0.298 365 150.0 58.5 0.388 374

180.0 44.0 0.295 393 180.0 56.9 0.377 403

210.0 43.2 0.290 418 210.0 56.1 0.375 430

240.0 42.8 0.283 442 240.0 55.6 0.373 453

270.0 42.4 0.282 465 270.0 53.3 0.358 476

300.0 42.4 0.285 485 300.0 53.3 0.356 498

330.0 42.6 0.289 504 330.0 50.8 0.333 516

360.0 43.2 0.285 526 360.0 52.5 0.348 539

390.0 42.9 0.281 544 390.0 48.2 0.322 556

420.0 50.3 0.341 571

450.0 51.1 0.338 593

480.0 47.5 0.315 602

510.0 48.7 0.325 618

540.0 49.1 0.332 634

570.0 49.1 0.319 647

Event Force (lb) µ Temp (°F) Event Force (lb) µ Temp (°F)

1 43.8 0.292 487 1 46.7 0.316 586

2 43.3 0.288 396 2 50.0 0.331 494

3 42.3 0.278 299 3 50.7 0.334 397

4 40.8 0.267 201 4 50.8 0.340 300

5 55.1 0.362 202

First Recovery Second Recovery

Baseline Wear
Initial Final

First Fade Second Fade

Specific Wear

Weight (gr)

Thickness (inch)

Hot 0.329 E
Sample 5 of 5

Wear

Normal 0.376 F
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Test Request #:

230368-02
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Sample 5 of 5
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