
ASTM D-7038 (L-33-1) MOISTURE CORROSION TEST 

SURVEILANCE PANEL MEETING 

August  7, 2019 

PRI Headquarters 

                               Warrendale, PA 

 Agenda 
 

I. Call to Order 
 

II. Approval of Minutes  
 

February 13, 2019 Automation Alley 
Motion:  

Second:  

Vote: 
 

III. Business 
 

a. Membership review Voting Members 
 

Name Company  
Banas, Rob ExxonMobil 

Beck, Dylan TMC 

Comfort, Allen US Army TACOM 

Donovan, Eric Afton Chem 

Drlja, Kristijan Lubrizol 

Muransky, Troy AAM 

Goyal, Arjun BASF 

Smith, Dale Intertek 

Stevens, Mary SWRI 

Ved, Chintan Ford Motors 

Zreik, Khaled General Motors 
 

b. New Hardware Update Test discussion on two axles per lab. 

i. Oils to use… 

ii. Pinion flange difference 
 

IV. Additional Discussion / Business? 

a. Rating review 7 possibility (Dylan) 
 

V. Summary of Action Items 
 

VI. Adjourn  
 

 

Thank you, 

Dale B. Smith 

ASTM D-7038 Chairman 



ASTM D-7038 (L-33-1) MOISTURE CORROSION TEST 
SURVEILANCE PANEL MEETING 

August 7, 2019 
PRI Headquarters 

                               Warrendale, PA 

Minutes 
 

I. Call to Order 
 

II. Approval of Minutes  
 

February 13, 2019 Automation Alley 
Motion: Troy Muranski 
Second: Wes Venhoff 
Vote: Unanimous 

 

III. Business 
 

a. Membership review Voting Members 
 

Name Company  
Banas, Rob ExxonMobil 
Beck, Dylan TMC 
Cabaj, Michael Linamar 
Comfort, Allen US Army CCDC-GVSC 
Drlja, Kristijan Lubrizol 
Muransky, Troy AAM 
Goyal, Arjun BASF 
Robinowitz, Danial Meritor 
Sangpeal, Matt Afton 
Smith, Dale Intertek 
Stevens, Mary SWRI 
Ved, Chintan Ford Motors 
Zreik, Khaled General Motors 
Zyski, Amy Dana 

 

Replace Eric Donavan with Matt Sangpeal Afton Chemical 
Add  Amy Zysky Dana 

  Michael Cabaj Linamar 
  Daniel Rabinowitz Meritor 
 

Motion: Wes Venhoff 
Second: Troy Muranski 
Vote: Unanimous 

 
 
 
 
 



ASTM D-7038 (L-33-1) MOISTURE CORROSION TEST 
SURVEILANCE PANEL MEETING 

August 7, 2019 
PRI Headquarters 

                               Warrendale, PA 
 

b. New Hardware Update Test discussion on two axles per lab. 
i. Each Lab is to sponsor 2 tests each reference oil TMC 155-X Pass and TMC 

123-X Fail on the new T1XX hardware. 
Motion: Wes Venhoff 
Second: Mary Stevens 
Vote: Unanimous 

 

IV. Pinion flange and vent difference: The chair is to review the axle all differences and 
coordinate with the labs to confirm that all labs are moving in the same direction. 

 

V. Additional Discussion / Business? 
a. Rating review 7 rating (Dylan) see attached data presentation.  After the 

presentation the chair explained that this is being pursued to possibility to allow 
more 8 ratings during LRI presentations with the 7 being the failing side of the 
current 8 ratings. 

b. After the presentation and subsequent discussion, the group agreed that the 7 
rating addition is a separate issue a new possibility of only correcting the two 
areas of severity be used. Troy Muransky suggested that if area 2 and 3 are where 
the additional 8 ratings are being seen these could have a local rating correction 
of +1 and eliminate the 0.06 correction. 

c. The committee asked the TMC to review the K2XX data base and report if the local 
area 2 and 3 correction would be feasible. 

 

VI. Summary of Action Items 
a. Chair to review the T1XX axle and coordinate findings with labs before running 

T1XX axle tests. 
b. TMC review K2XX data and report if the correction of area 2 and 3 only will take 

the L-33 back to historical levels of severity. 
 

VII. Adjourn  
Motion: Wes Venhoff 
Second: Mary Stevens 
Vote: Unanimous 

 

Thank you, 
Dale B. Smith 
ASTM D-7038 Chairman 



August 7, 2019



Rating Investigation from July 2019 
Workshop 



Set # AREA 10 22 30 36 43 56 MIN MAX AVG Std Dev
Original 
Results Oil

2C 1 10 10 10 10 10 10 10 10 10.00 0.00 10 123-2
2C 2 7 7 7 7 7 7 7 7 7.00 0.00 8
2C 3 7 7 7 7 7 7 7 7 7.00 0.00 8
2C 4 8 8 8 8 8 8 8 8 8.00 0.00 8
2C 5 8 8 8 8 8 8 8 8 8.00 0.00 8
2C 6 8 8 8 8 8 8 8 8 8.00 0.00 8
2C 7 8 8 8 8 8 8 8 8 8.00 0.00 8
2C 8 8 8 8 8 8 8 8 8 8.00 0.00 8
2C 9 8 8 8 8 8 8 8 8 8.00 0.00 8
2C 10 8 8 8 8 8 8 8 8 8.00 0.00 8

Total 
Rust 7.9 7.9 7.9 7.9 7.9 7.9 7.89 7.89 7.89 0.00 8.2

3 1 10 10 10 10 10 9 10 10 10.00 0.00 10 123-2
3 2 7 7 7 7 7 7 7 7 7.00 0.00 8
3 3 7 7 7 7 7 7 7 7 7.00 0.00 8
3 4 9 8 8 9 8 9 8 9 8.40 0.55 8
3 5 9 9 9 9 9 9 9 9 9.00 0.00 8
3 6 8 8 8 8 8 8 8 8 8.00 0.00 8
3 7 10 9 10 10 10 10 9 10 9.80 0.45 10
3 8 10 10 10 10 10 10 10 10 10.00 0.00 10
3 9 8 8 8 8 8 8 8 8 8.00 0.00 8
3 10 9 9 9 8 8 9 8 9 8.60 0.55 9

Total 
Rust 8.5 8.3 8.3 8.4 8.2 8.4 8.23 8.50 8.35 0.10 8.5

7 rating only used for areas 2 and 3


L-33

		 ASTM Gear Calibration Workshop

		Lubrizol Corporation, Wickliffe, OH, July 10-12, 2018

		 

		L-33 GEARS

						Sanchez, A		Foecking		Lonsway		DeCapite		Bolaney 		Price														Original

		Set #		AREA		10		30		36		43		56		59				MIN		MAX		AVG		Std Dev		CMIR		Results		Oil



		1C		1		10		10		10		10		10		10				10		10		10.00		0.00		109627		10		123-2

		1C		2		8		8		8		8		8		8				8		8		8.00		0.00		LZ		8

		1C		3		8		8		8		8		8		8				8		8		8.00		0.00				8

		1C		4		9		8		9		8		8		9				8		9		8.50		0.58				8

		1C		5		8		8		8		8		8		8				8		8		8.00		0.00				8

		1C		6		8		8		8		8		8		8				8		8		8.00		0.00				8

		1C		7		8		8		8		8		8		8				8		8		8.00		0.00				8

		1C		8		8		8		8		8		8		9				8		8		8.00		0.00				8

		1C		9		8		8		8		8		8		8				8		8		8.00		0.00				8

		1C		10		8		8		8		8		8		9				8		8		8.00		0.00				8

				Total Rust		8.3		8.2		8.3		8.2		8.2		8.5				8.17		8.34		8.26		0.10				8.2		8.05

																																0.43



		2C		1		9		10		10		10		10		10				9		10		9.75		0.50		109626		10		123-2

		2C		2		8		8		8		8		8		8				8		8		8.00		0.00		LZ		8

		2C		3		8		8		8		8		8		8				8		8		8.00		0.00				8

		2C		4		9		8		8		8		8		10				8		9		8.25		0.50				8

		2C		5		8		8		8		8		8		8				8		8		8.00		0.00				8

		2C		6		8		8		8		8		8		8				8		8		8.00		0.00				8

		2C		7		8		8		8		8		8		8				8		8		8.00		0.00				8

		2C		8		8		8		8		8		8		8				8		8		8.00		0.00				8

		2C		9		8		8		8		8		8		8				8		8		8.00		0.00				8

		2C		10		8		8		8		8		8		8				8		8		8.00		0.00				8

				Total Rust		8.3		8.2		8.2		8.2		8.2		8.5				8.17		8.26		8.19		0.04				8.2		8.05

																																0.43



		3		1		9		10		10		10		9		9				9		10		9.75		0.50		124981		10		123-2

		3		2		8		8		8		8		5		8				8		8		8.00		0.00		EG		8

		3		3		8		8		8		8		8		5				8		8		8.00		0.00				8

		3		4		9		8		9		8		8		8				8		9		8.50		0.58				8

		3		5		9		9		9		9		9		9				9		9		9.00		0.00				8

		3		6		8		8		8		8		8		10				8		8		8.00		0.00				8

		3		7		10		10		10		10		10		9				10		10		10.00		0.00				10

		3		8		10		10		10		10		10		9				10		10		10.00		0.00				10

		3		9		8		8		8		8		8		8				8		8		8.00		0.00				8

		3		10		9		9		8		8		9		9				8		9		8.50		0.58				9

				Total Rust		8.7		8.6		8.7		8.5		7.9		8.3				8.52		8.70		8.63		0.08				8.5		8.1

																																0.4



		4		1		10		10		10		10		10						10		10		10.00		0.00		124973		10		123-2

		4		2		8		8		8		8		8						8		8		8.00		0.00		SR		8

		4		3		9		9		9		10		10						9		10		9.25		0.50				9

		4		4		8		8		8		8		8						8		8		8.00		0.00				8

		4		5		8		8		9		8		8						8		9		8.25		0.50				8

		4		6		8		8		8		8		9						8		8		8.00		0.00				8

		4		7		9		10		10		10		10						9		10		9.75		0.50				9

		4		8		9		10		10		10		8						9		10		9.75		0.50				9

		4		9		9		9		8		9		9						8		9		8.75		0.50				9

		4		10		8		8		8		8		9						8		8		8.00		0.00				9

				Total Rust		8.47		8.6		8.6		8.7		8.7						8.47		8.70		8.60		0.09				8.6		8.05

																																0.43



		5		1		10		10		10		10		10						10		10		10.00		0.00		123086		10		155-1

		5		2		10		10		10		10		10						10		10		10.00		0.00		SR		10

		5		3		10		10		10		10		10						10		10		10.00		0.00				10

		5		4		8		8		8		8		8						8		8		8.00		0.00				9

		5		5		10		10		10		10		10						10		10		10.00		0.00				10

		5		6		10		10		9		10		9						9		10		9.75		0.50				10

		5		7		10		10		10		10		9						10		10		10.00		0.00				10

		5		8		10		10		10		10		10						10		10		10.00		0.00				10

		5		9		10		10		10		10		10						10		10		10.00		0.00				10

		5		10		10		10		10		10		10						10		10		10.00		0.00				10

				Total Rust		9.7		9.7		9.6		9.7		9.5						9.58		9.66		9.64		0.04				9.8		9.26

																																0.12













































 	




L-37 Pinion

		 ASTM Gear Calibration Workshop

		Lubrizol Corporation, Wickliffe, OH, July 10-12, 2018

		 

		L-37 PINION GEARS

		 				Sanchez, A		Foecking		Lonsway		Kozak		DeCapite		Bolaney		Beard		Hayden		Price														RCMS		RCMS		RCMS

		SET #		DISTRESS		10		30		36		39		43		55		56		58		59		 		MIN		MAX		AVG		Std Dev				Pinion #		Mean		STD		n



		1C		Ridging		6		6		5		6		5		6		7		6		6				5		6		5.60		0.548				27		5.6		0.65		38

		1C		Rippling		9		10		8		9		9		8		9		9		9				8		10		9.00		0.707						8.7		0.66

		1C		Wear		6		6		5		6		6		6		6		6		6				5		6		5.80		0.447						5.6		0.55

		1C		Spitting		9.8		9.6		9.7		9.7		9.7		9.7		9.8		9.9		9.6				9.60		9.80		9.70		0.071						9.76		0.141



		2C		Ridging		4		5		4		6		5		5		5		6		6				4		6		4.80		0.837				18		4.9		0.64		34

		2C		Rippling		9		9		8		9		9		9		8		9		9				8		9		8.80		0.447						9.1		0.65

		2C		Wear		6		6		5		6		6		6		6		7		6				5		6		5.80		0.447						5.6		0.49

		2C		Spitting		9.9		9.9		9.8		9.8		9.8		9.9		9.9		9.9		9.8				9.80		9.90		9.84		0.055						9.87		0.046



		3C		Ridging		9		9		9		9		9		9		9		9		9				9		9		9.00		0.000				57		8.9		0.34		32

		3C		Rippling		8		9		9		9		8		9		9		9		8				8		9		8.60		0.548						8.6		0.62

		3C		Wear		6		6		6		6		6		7		7		8		6				6		6		6.00		0.000						5.9		0.30

		3C		Spitting		9.6		9.7		9.5		9.5		9.5		9.7		9.5		9.7		9.6				9.50		9.70		9.56		0.089						9.60		0.106



		4C		Ridging		8		9		8		9		8		9		8		8		8				8		9		8.40		0.548				8		7.7		0.63		33

		4C		Rippling		8		8		8		8		8		8		8		9		7				8		8		8.00		0.000						7.8		0.71

		4C		Wear		6		7		7		8		8		7		8		7		7				6		8		7.20		0.837						6.9		0.35

		4C		Spitting		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.7				9.90		9.90		9.90		0.000						9.9		0.017



		5		Ridging		9		9		9		9		9		9		9		9		9				9		9		9.00		0.000				31		9.2		0.49		35

		5		Rippling		9		9		9		9		9		10		9		9		9				9		9		9.00		0.000						9.3		0.44

		5		Wear		7		7		6		8		8		6		8		7		8				6		8		7.20		0.837						7.2		0.62

		5		Spitting		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9				9.90		9.90		9.90		0.000						9.9		0.045



		6		Ridging		6		5		6		6		5		6		6		6		6				5		6		5.60		0.548				44		5.3		0.7		35

		6		Rippling		8		8		9		9		9		8		9		9		10				8		9		8.60		0.548						8.8		0.66

		6		Wear		6		6		6		7		6		6		7		6		6				6		7		6.20		0.447						6.2		0.43

		6		Spitting		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.8				9.90		9.90		9.90		0.000						9.89		0.047



		7		Ridging		9		8		9		9		9		9		9		8		9				8		9		8.80		0.447				56		8.5		0.56		34

		7		Rippling		9		9		9		8		8		8		8		9		7				8		9		8.60		0.548						9		0.58

		7		Wear		7		7		6		8		8		6		8		8		8				6		8		7.20		0.837						7.3		0.67

		7		Spitting		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9				9.90		9.90		9.90		0.000						9.89		0.069



		8		Ridging		9		9		9		9		9		9		9		9		9				9		9		9.00		0.000				46		9.1		0.42		37

		8		Rippling		5		7		5		7		6		6		8		7		6				5		7		6.00		1.000						4.8		0.73

		8		Wear		6		7		6		8		7		6		7		7		6				6		8		6.80		0.837						6.5		0.51

		8		Spitting		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9				9.90		9.90		9.90		0.000						9.92		0.044



		9		Ridging		9		7		9		9		7		9		8		8		9				7		9		8.20		1.095				2		8.50		0.51		36

		9		Rippling		7		8		8		9		9		9		9		7		9				7		9		8.20		0.837						7.90		0.72

		9		Wear		6		6		5		6		6		6		7		6		6				5		6		5.80		0.447						5.90		0.28

		9		Spitting		9.6		9.5		8.0		9.0		9.0		9.5		9.8		9.6		9.3				8.00		9.60		9.02		0.634						9.59		0.185



		10		Ridging		9		9		9		9		8		9		8		9		9				8		9		8.80		0.447				11		8.6		0.49		37

		10		Rippling		6		7		5		6		7		6		8		6		7				5		7		6.20		0.837						6.5		0.61

		10		Wear		6		6		5		6		6		7		7		6		6				5		6		5.80		0.447						6.2		0.44

		10		Spitting		9.6		9.6		9.6		9.5		9.7		9.7		9.8		9.6		9.6				9.50		9.70		9.60		0.071						9.59		0.172



		11		Ridging		9		9		9		9		9		9		9		9		9				9		9		9.00		0.000				53		9.2		0.48		30

		11		Rippling		9		9		9		9		10		9		9		9		9				9		10		9.20		0.447						8.8		0.46

		11		Wear		7		7		6		6		8		7		8		7		6				6		8		6.80		0.837						6.9		0.61

		11		Spitting		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9				9.90		9.90		9.90		0.000						9.9		0.018



		12		Ridging		9		9		9		9		10		9		9		9		9				9		10		9.20		0.447				36		9.1		0.28		35

		12		Rippling		9		9		9		9		10		9		9		9		8				9		10		9.20		0.447						9.4		0.49

		12		Wear		6		6		6		6		9		6		8		7		6				6		9		6.60		1.342						6.2		0.45

		12		Spitting		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.6				9.90		9.90		9.90		0.000						9.91		0.032









































































































































































































































































































































 	




L-37 Ring

		 ASTM Gear Calibration Workshop

		Lubrizol Corporation, Wickliffe, OH, July 10-12, 2018

		 

		L-37 RING GEARS

		 				Sanchez, A		Foecking		Lonsway		Kozak		DeCapite		Bolaney		Beard		Hayden		Price														January 2017'								July 2016'								January 2016'								July 2015'								January 2015'								July 2014'								January 2014'								July 2013'								January 2013'

		SET #		DISTRESS		10		30		36		39		43		55		56		58		59		 		MIN		MAX		AVG		Std Dev				MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev



		1C		Ridging		10		10		9		9		10		10		9		10		9				9		10		9.60		0.548																																												9		10

		1C		Rippling		9		10		9		9		9		10		9		9		8				9		10		9.20		0.447																																												9		10

		1C		Wear		7		9		9		8		9		9		9		8		9				7		9		8.40		0.894																																												7		9

		1C		Spitting		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.7				9.9		9.9		9.90		0.000																																												9.9		9.9



		2C		Ridging		8		7		7		7		7		8		7		8		7				7		8		7.20		0.447																																												7		8

		2C		Rippling		10		10		9		9		10		10		9		9		9				9		10		9.60		0.548																																												9		10

		2C		Wear		6		7		8		6		6		8		7		7		6				6		8		6.60		0.894																																												6		7

		2C		Spitting		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.6				9.9		9.9		9.90		0.000																																												9.8		9.9



		3C		Ridging		10		10		9		9		10		10		9		9		8				9		10		9.60		0.548																																												10		10

		3C		Rippling		9		10		9		9		8		10		9		9		8				8		10		9.00		0.707																																												9		10

		3C		Wear		8		9		9		8		8		8		9		8		7				8		9		8.40		0.548																																												7		9

		3C		Spitting		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.8				9.9		9.9		9.90		0.000																																												9.9		9.9



		4C		Ridging		5		4		5		5		4		4		6		5		5				4		5		4.60		0.548																																												4		5

		4C		Rippling		9		10		9		9		9		10		9		9		9				9		10		9.20		0.447																																												9		10

		4C		Wear		5		6		5		6		5		6		6		6		5				5		6		5.40		0.548																																												5		6

		4C		Spitting		9.9		9.8		9.5		9.9		9.5		9.8		9.9		9.9		8.0				9.5		9.9		9.72		0.205																																												9.7		9.9



		5		Ridging		9		10		9		9		10		10		9		9		9				9		10		9.40		0.548				9		10		9.63		0.518		9		10		9.20		0.447		9		10		9.43		0.535		9		9		9.00		0.000		9		10		9.88		0.354		9		10		9.40		0.548		9		10		9.63		0.518		9		10		9.83		0.408		8		10		9.67		0.707

		5		Rippling		9		10		9		9		9		8		9		9		8				9		10		9.20		0.447				9		10		9.25		0.463		7		10		8.80		1.095		8		10		9.29		0.756		9		9		9.00		0.000		9		10		9.50		0.535		9		10		9.40		0.548		9		10		9.13		0.354		9		10		9.50		0.548		8		10		9.00		0.707

		5		Wear		7		9		9		8		9		8		8		8		8				7		9		8.40		0.894				7		9		7.88		0.641		7		9		7.80		0.837		7		9		8.00		0.816		7		8		7.75		0.500		7		9		8.00		0.535		7		9		7.80		0.837		7		9		8.38		0.916		8		9		8.50		0.548		7		9		7.89		0.601

		5		Spitting		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.8				9.9		9.9		9.90		0.000				9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.038		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.033



		6		Ridging		9		10		9		9		10		10		9		9		9				9		10		9.40		0.548				9		10		9.38		0.518		9		10		9.20		0.447		9		10		9.14		0.378		9		9		9.00		0.000		9		10		9.50		0.535		9		10		9.20		0.447		9		10		9.13		0.354		9		10		9.50		0.548		8		10		9.22		0.667

		6		Rippling		10		10		9		9		10		10		9		9		9				9		10		9.60		0.548				9		10		9.63		0.518		9		10		9.40		0.548		9		10		9.57		0.535		9		9		9.00		0.000		9		10		9.88		0.354		9		10		9.60		0.548		9		10		9.50		0.535		9		10		9.83		0.408		8		10		9.33		0.707

		6		Wear		7		9		9		9		9		8		8		8		9				7		9		8.60		0.894				7		9		7.75		0.886		7		9		8.40		0.894		7		9		8.14		0.690		8		9		8.75		0.500		8		9		8.38		0.518		7		9		8.00		0.707		7		9		8.38		0.916		7		9		8.50		0.837		7		9		8.00		0.500

		6		Spitting		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9				9.9		9.9		9.90		0.000				9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.038		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.033



		7		Ridging		10		10		9		9		10		10		9		9		10				9		10		9.60		0.548				9		10		9.63		0.518		9		10		9.20		0.447		9		10		9.86		0.378		9		10		9.50		0.577		9		10		9.75		0.463		9		10		9.80		0.447		9		10		9.63		0.518		10		10		10.00		0.000		8		10		9.78		0.667

		7		Rippling		10		10		9		9		9		9		9		9		9				9		10		9.40		0.548				9		10		9.50		0.535		8		9		8.80		0.447		8		10		9.14		0.690		9		10		9.25		0.500		9		10		9.50		0.535		9		10		9.80		0.447		8		10		9.00		0.756		9		10		9.67		0.516		8		10		9.11		0.928

		7		Wear		7		8		9		8		8		8		9		8		8				7		9		8.00		0.707				7		8		7.25		0.463		7		9		7.80		0.837		7		8		7.14		0.378		7		8		7.50		0.577		7		8		7.38		0.518		7		8		7.60		0.548		7		9		7.63		0.916		7		8		7.50		0.548		7		8		7.67		0.500

		7		Spitting		10.0		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9				9.9		10.0		9.92		0.045				9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.038		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.033



		8		Ridging		5		5		4		5		6		4		5		5		5				4		6		5.00		0.707				4		5		4.88		0.354		4		5		4.60		0.548		4		7		5.00		1.155		5		6		5.50		0.577		4		6		4.50		0.756		4		6		4.40		0.894		5		6		5.13		0.354		4		6		5.00		0.632		4		7		5.22		0.833

		8		Rippling		9		9		9		9		9		10		8		9		9				9		9		9.00		0.000				6		10		8.50		1.309		8		10		9.00		0.707		8		10		8.86		0.690		8		9		8.50		0.577		8		10		9.25		0.886		9		10		9.20		0.447		8		9		8.50		0.535		8		10		9.00		0.632		7		10		8.67		1.000

		8		Wear		5		6		6		6		6		5		6		6		5				5		6		5.80		0.447				5		6		5.75		0.463		5		6		5.80		0.447		5		7		6.00		0.577		5		7		6.00		0.816		4		6		5.63		0.744		5		6		5.80		0.447		6		6		6.00		0.000		5		6		5.67		0.516		5		7		6.33		0.707

		8		Spitting		9.9		9.9		9.5		9.9		9.8		9.9		9.8		9.6		9.2				9.5		9.9		9.80		0.173				9.8		9.9		9.85		0.053		9.6		9.9		9.76		0.114		9.8		9.9		9.84		0.053		9.5		9.9		9.70		0.183		9.7		9.9		9.81		0.099		9.7		9.9		9.84		0.089		8.0		9.9		9.56		0.639		9.5		9.9		9.80		0.155		9.5		9.9		9.81		0.127



		9		Ridging		7		8		8		9		7		8		8		8		7				7		9		7.80		0.837				7		9		7.63		0.744		7		8		7.60		0.548		7		8		7.71		0.488		7		8		7.50		0.577		7		9		7.88		0.641		6		8		7.00		0.707		7		8		7.88		0.354		7		8		7.50		0.548		7		8		7.56		0.527

		9		Rippling		9		10		9		9		9		9		9		9		9				9		10		9.20		0.447				8		10		9.00		0.756		9		10		9.40		0.548		9		10		9.29		0.488		9		9		9.00		0.000		9		10		9.75		0.463		9		10		9.20		0.447		9		10		9.25		0.463		9		10		9.17		0.408		8		10		9.22		0.667

		9		Wear		6		7		7		7		7		6		8		7		7				6		7		6.80		0.447				7		8		7.13		0.354		7		7		7.00		0.000		7		7		7.00		0.000		7		7		7.00		0.000		7		8		7.13		0.354		7		7		7.00		0.000		6		9		7.25		0.886		6		7		6.83		0.408		7		8		7.22		0.441

		9		Spitting		10.0		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9				9.9		10.0		9.92		0.045				9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.038		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		10.0		9.92		0.041		9.9		9.9		9.90		0.000



		10		Ridging		4		4		4		5		5		5		6		4		4				4		5		4.40		0.548				4		6		4.75		0.707		4		5		4.60		0.548		4		7		4.86		1.069		4		7		5.50		1.291		4		6		4.63		0.744		4		5		4.40		0.548		5		7		5.38		0.744		3		6		4.83		0.983		4		7		5.00		1.000

		10		Rippling		9		9		9		9		8		9		8		9		9				8		9		8.80		0.447				7		9		8.63		0.744		7		10		8.80		1.095		7		9		8.43		0.787		8		9		8.50		0.577		8		10		9.00		0.535		8		9		8.80		0.447		7		9		8.38		0.744		6		9		8.33		1.211		6		10		8.11		1.364

		10		Wear		5		6		6		6		6		5		7		6		5				5		6		5.80		0.447				4		7		5.75		0.886		5		6		5.80		0.447		5		7		6.00		0.577		4		7		5.75		1.258		5		6		5.75		0.463		5		7		6.00		0.707		5		7		6.00		0.535		5		6		5.50		0.548		5		7		6.00		0.707

		10		Spitting		9.9		9.9		9.8		9.9		9.8		9.8		9.8		9.8		9.6				9.8		9.9		9.86		0.055				9.9		9.9		9.90		0.000		9.6		9.9		9.80		0.141		9.7		9.9		9.84		0.079		9.8		9.9		9.88		0.050		9.5		9.9		9.81		0.136		9.8		9.9		9.86		0.055		8.0		9.9		9.64		0.663		9.8		9.9		9.87		0.052		9.8		9.9		9.84		0.053



		11		Ridging		10		10		9		9		10		10		9		9		10				9		10		9.60		0.548				9		10		9.63		0.518		9		10		9.20		0.447		9		10		9.29		0.488		9		10		9.25		0.500		9		10		9.63		0.518		8		10		9.20		0.837		9		10		9.38		0.518		9		10		9.83		0.408		8		10		9.44		0.726

		11		Rippling		10		10		9		9		8		9		9		9		9				8		10		9.20		0.837				9		10		9.38		0.518		9		10		9.40		0.548		7		10		9.14		1.069		9		9		9.00		0.000		9		10		9.50		0.535		9		10		9.40		0.548		8		10		8.88		0.641		9		10		9.50		0.548		8		10		9.11		0.782

		11		Wear		7		9		9		8		8		8		8		8		8				7		9		8.20		0.837				7		9		7.75		0.707		7		9		7.80		0.837		7		9		7.71		0.756		7		9		8.25		0.957		8		9		8.25		0.463		7		8		7.80		0.447		7		9		8.13		0.835		7		9		8.17		0.753		7		8		7.78		0.441

		11		Spitting		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.8		9.8				9.9		9.9		9.90		0.000				9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.8		9.9		9.89		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.033



		12		Ridging		7		6		7		6		6		6		7		7		6				6		7		6.40		0.548				5		9		6.88		1.246		6		7		6.40		0.548		5		7		6.00		0.816		6		8		7.00		0.816		5		8		6.38		0.916		5		7		5.60		0.894		6		8		6.63		0.744		6		7		6.33		0.516		5		7		6.22		0.667

		12		Rippling		9		10		9		9		9		8		9		9		10				9		10		9.20		0.447				5		10		8.63		1.506		9		10		9.20		0.447		8		10		8.86		0.690		8		9		8.75		0.500		9		10		9.38		0.518		9		10		9.60		0.548		8		9		8.75		0.463		9		10		9.50		0.548		7		10		8.89		0.928

		12		Wear		6		7		6		7		7		6		7		7		7				6		7		6.60		0.548				6		7		6.63		0.518		6		7		6.60		0.548		6		7		6.43		0.535		6		9		7.00		1.414		6		7		6.25		0.463		6		7		6.60		0.548		6		7		6.38		0.518		6		7		6.67		0.516		6		7		6.67		0.500

		12		Spitting		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.9		9.8				9.9		9.9		9.90		0.000				9.9		9.9		9.90		0.000		9.8		9.9		9.88		0.045		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.8		9.9		9.89		0.035		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.8		9.9		9.88		0.044





















































































































































































































































































































































 	




L-42

		 ASTM Gear Calibration Workshop

		Lubrizol Corporation, Wickliffe, OH, July 10-12, 2018

		 

		L-42 GEARS

						Sanchez, A		Foecking		Lonsway		Kozak		DeCapite		Bolaney		Beard 		Hayden		Price																RCMS

		SET #				10		30		36		39		43		55		57		58		59				MIN		MAX		AVG		Std Dev				RCMS #		Mean		std		n



		1C		Pinion		19		17		17		20		18		21		18		17		19				17		20		18.2		1.30				36		17.8		1.38		26

		1C		Ring		10		9		9		10		10		12		9		9		9				9		10		9.6		0.55						9.6		1.24



		2C		Pinion		26		21		23		25		29		32		23		27		25				21		29		24.8		3.03				8		25.2		2.24		38

		2C		Ring		18		16		16		17		16		19		16		16		15				16		18		16.6		0.89						17.4		2.31



		3C		Pinion		24		21		16		20		28		24		20		22		14				16		28		21.8		4.49				23		20.3		2.2		34

		3C		Ring		14		14		12		15		15		17		10		15		12				12		15		14.0		1.22						14		1.75



		4C		Pinion		21		23		20		23		22		21		25		19		22				20		23		21.8		1.30				37		21.8		1.87		26

		4C		Ring		13		13		12		14		14		14		14		12		14				12		14		13.2		0.84						13.8		1.21



		5		Pinion		25		27		20		28		23		23		28		21		39				20		28		24.6		3.21				31		26		2.67		27

		5		Ring		15		16		16		20		14		17		14		17		18				14		20		16.2		2.28						18.3		2.65



		6		Pinion		62		63		61		79		63		65		78		66		63				61		79		65.6		7.54				14		63.1		2.33		29

		6		Ring		52		54		54		61		53		48		62		45		53				52		61		54.8		3.56						52.7		3.36



		7		Pinion		45		44		45		53		45		41		54		49		42				44		53		46.4		3.71				43		45.1		2.82		26

		7		Ring		35		35		32		34		33		31		37		33		35				32		35		33.8		1.30						32.5		1.82



		8		Pinion		50		51		45		49		50		51		63		56		52				45		51		49.0		2.35				50		50.2		4.13		27

		8		Ring		40		37		32		37		38		35		43		32		36				32		40		36.8		2.95						37.7		3.52



		9		Pinion		17		16		16		20		16		19		25		17		19				16		20		17.0		1.73				49		17.8		1.97		27

		9		Ring		9		8		8		9		9		10		11		9		12				8		9		8.6		0.55						9		0.62



		10		Pinion		24		26		19		27		23		21		28		28		21				19		27		23.8		3.11				22		24.6		1.97		32

		10		Ring		14		14		13		15		13		12		17		12		15				13		15		13.8		0.84						14.9		1.2



		11		Pinion		29		29		23		30		23		24		25		28		29				23		30		26.8		3.49				2		27.2		2.41		32

		11		Ring		20		17		16		20		17		14		20		18		18				16		20		18.0		1.87						18.4		2.79



		12		Pinion		30		30		28		31		30		32		34		31		27				28		31		29.8		1.10				38		30.8		1.92		26

		12		Ring		24		20		18		23		20		21		20		20		22				18		24		21.0		2.45						21.4		1.5



































																												 























































































































































































 	




L-60

		 ASTM Gear Calibration Workshop

		Lubrizol Corporation, Wickliffe, OH, July 10-12, 2018

		 

		L-60 GEARS (Large Gear Only)

						Sanchez, A		Foecking		Lonsway		Kozak		DeCapite		Bolaney		Beard		Hayden		Price

		SET #				10		30		36		39		43		56		57		58		59				MIN		MAX		AVG		Std Dev				id		mean		std		n



		1C		Varnish		9.25		9.15		9.45		9.50		9.29		9.38		9.50		8.80		8.42				9.15		9.50		9.33		0.145				3		8.96062		0.39803		65

		1C		Sludge		9.74		9.68		9.621		9.74		9.73		9.50		9.74		9.75		9.75				9.62		9.74		9.70		0.052						9.6712		0.0896



		2C		Varnish		7.37		7.08		7.615		7.10		7.225		6.88		6.06		7.56		6.12				7.08		7.62		7.28		0.221				14		6.18631		0.9914		65

		2C		Sludge		9.57		9.55		9.43		9.37		9.56		9.30		9.67		9.50		9.65				9.37		9.57		9.50		0.090						9.57205		0.11397



		3C		Varnish		8.42		8.75		8.20		9.00		9.58		9.24		9.00		8.70		8.90				8.20		9.58		8.79		0.537				20		8.38125		0.478		64

		3C		Sludge		4.75		9.78		9.75		9.75		9.75		9.58		9.75		9.75		9.75				4.75		9.78		8.76		2.239						9.76222		0.06744



		4C		Varnish		9.50		9.23		9.60		9.50		9.84		9.77		9.77		9.40		9.60				9.23		9.84		9.53		0.219				24		9.51614		0.20908		57

		4C		Sludge		9.94		9.90		9.75		9.88		9.88		9.75		9.98		9.75		9.75				9.75		9.94		9.87		0.071						9.78591		0.08737



		5		Varnish		9.13		9.30		9.40		9.50		9.41		9.20		9.10		9.60		9.30				9.13		9.50		9.35		0.141				7		9.10063		0.27614		64

		5		Sludge		9.75		9.65		9.75		9.75		9.75		9.71		9.73		9.75		9.75				9.65		9.75		9.73		0.045						9.71429		0.05418



		6		Varnish		7.04		7.46		7.44		7.50		7.60		6.90		8.15		7.16		6.64				7.04		7.60		7.41		0.215				22		7.53897		0.44768		58

		6		Sludge		9.94		9.88		10.00		10.00		9.90		9.95		9.79		9.75		9.88				9.88		10.00		9.94		0.055						9.85111		0.10436



		7		Varnish		7.95		7.85		8.10		8.00		7.80		7.35		8.90		8.00		7.10				7.80		8.10		7.94		0.119				28		7.94415		0.42597		65

		7		Sludge		9.94		9.73		10.00		9.75		9.87		9.75		9.78		9.75		9.81				9.73		10.00		9.86		0.117						9.7602		0.03473



		8		Varnish		9.50		9.45		9.50		9.80		9.75		9.65		9.50		9.50		9.60				9.45		9.80		9.60		0.162				18		9.33864		0.28367		59

		8		Sludge		9.75		9.73		9.75		9.88		9.87		9.75		9.82		9.75		9.75				9.73		9.88		9.80		0.073						9.748		0.08402



		9		Varnish		4.32		4.90		4.325		4.70		4.36		3.67		5.20		5.19		4.84				4.32		4.90		4.52		0.265				31						0

		9		Sludge		9.52		9.56		9.57		9.68		9.46		9.50		9.59		9.50		9.67				9.46		9.68		9.56		0.081



		10		Varnish		7.35		7.65		7.675		7.94		7.21		6.43		7.92		7.78		7.18				7.21		7.94		7.57		0.288				32						0

		10		Sludge		9.75		9.70		9.75		9.75		9.50		9.38		9.75		9.75		9.56				9.50		9.75		9.69		0.108























































 	




L-33 (7's)

		 ASTM Gear Calibration Workshop

		Lubrizol Corporation, Wickliffe, OH, July 10-12, 2018

		 

		L-33 GEARS

						Yanchar		Rose		Sanchez, A		Radonich		Adams		Rodriguez		Kozlowski		Lopez				Stocks		Foecking		Barrera				Lonsway		Aguirre		Trevino		Kozak		Kraemer		Potocar				DeCapite																										Bolaney

		Set #		AREA		4		7		10		11		16		22		25		27		28		29		30		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55		56				MIN		MAX		AVG		Std Dev		CMIR		Original Results		Oil



		2C		1						10						10										10						10														10																										10				10		10		10.00		0.00		109626		10		123-2

		2C		2						7						7										7						7														7																										7				7		7		7.00		0.00		LZ		8

		2C		3						7						7										7						7														7																										7				7		7		7.00		0.00				8

		2C		4						8						8										8						8														8																										8				8		8		8.00		0.00				8

		2C		5						8						8										8						8														8																										8				8		8		8.00		0.00				8

		2C		6						8						8										8						8														8																										8				8		8		8.00		0.00				8

		2C		7						8						8										8						8														8																										8				8		8		8.00		0.00				8

		2C		8						8						8										8						8														8																										8				8		8		8.00		0.00				8

		2C		9						8						8										8						8														8																										8				8		8		8.00		0.00				8

		2C		10						8						8										8						8														8																										8				8		8		8.00		0.00				8

				Total Rust						7.9						7.9										7.9						7.9														7.9																										7.9				7.89		7.89		7.89		0.00				8.2





		3		1						10						10										10						10														10																										9				10		10		10.00		0.00		124981		10		123-2

		3		2						7						7										7						7														7																										7				7		7		7.00		0.00		EG		8

		3		3						7						7										7						7														7																										7				7		7		7.00		0.00				8

		3		4						9						8										8						9														8																										9				8		9		8.40		0.55				8

		3		5						9						9										9						9														9																										9				9		9		9.00		0.00				8

		3		6						8						8										8						8														8																										8				8		8		8.00		0.00				8

		3		7						10						9										10						10														10																										10				9		10		9.80		0.45				10

		3		8						10						10										10						10														10																										10				10		10		10.00		0.00				10

		3		9						8						8										8						8														8																										8				8		8		8.00		0.00				8

		3		10						9						9										9						8														8																										9				8		9		8.60		0.55				9

				Total Rust						8.5						8.3										8.3						8.4														8.2																										8.4				8.23		8.50		8.35		0.10				8.5





		4		1						10						10										10						10														10																										10				10		10		10.00		0.00		124980		10		123-2

		4		2						8						8										8						8														8																										8				8		8		8.00		0.00		EG		8

		4		3						9						10										9						9														9																										10				9		10		9.20		0.45				8

		4		4						8						8										8						8														8																										8				8		8		8.00		0.00				8

		4		5						9						8										8						9														8																										8				8		9		8.40		0.55				8

		4		6						8						8										8						8														8																										9				8		8		8.00		0.00				8

		4		7						9						10										10						10														10																										10				9		10		9.80		0.45				10

		4		8						9						9										10						10														10																										8				9		10		9.60		0.55				10

		4		9						9						8										9						8														9																										9				8		9		8.60		0.55				8

		4		10						9						9										8						8														8																										9				8		9		8.40		0.55				8

				Total Rust						8.65						8.6										8.6						8.6														8.6																										8.7				8.61		8.65		8.62		0.02				8.4		8.05

																																																																																								0.43



																																																																																								0.12













































 	






7 rating used mostly for areas 2 and 3, but also used for area 4

Set # AREA 10 22 30 36 37 38 42 # 60 61 MIN MAX AVG Std Dev
Original 
Results Oil

1C 1 8 8 8 8 8 8 8 8 8 8.00 0.00 8 123-2
1C 2 7 7 7 7 7 7 5 5 7 6.71 0.76 8
1C 3 7 7 7 7 8 7 7 7 8 7.14 0.38 8
1C 4 8 8 8 8 8 8 8 8 8 8.00 0.00 8
1C 5 8 9 9 8 8 8 9 8 9 8.43 0.53 8
1C 6 8 8 8 8 8 8 8 8 8 8.00 0.00 8
1C 7 8 8 8 8 8 8 8 8 8 8.00 0.00 8
1C 8 8 10 9 10 8 8 8 8 10 8.71 0.95 8
1C 9 8 8 8 8 8 8 8 8 8 8.00 0.00 8
1C 10 8 8 8 8 8 8 8 8 8 8.00 0.00 8

Total 
Rust 7.7 8.0 7.9 7.9 7.8 7.7 7.4 7.41 7.96 7.76 0.18 8.0

2C 1 9 10 9 9 9 9 9 9 10 9.14 0.38 10 123-2
2C 2 7 7 7 7 8 7 8 7 8 7.29 0.49 9
2C 3 7 7 7 7 7 7 7 7 7 7.00 0.00 8
2C 4 8 8 7 8 8 8 8 7 8 7.86 0.38 8
2C 5 8 8 9 9 8 8 8 8 9 8.29 0.49 8
2C 6 8 8 10 9 8 8 8 8 10 8.43 0.79 8
2C 7 8 8 8 8 8 8 8 8 8 8.00 0.00 8
2C 8 9 8 9 8 9 9 9 8 9 8.71 0.49 10
2C 9 8 8 8 8 8 8 8 8 8 8.00 0.00 10
2C 10 9 8 9 9 9 9 9 8 9 8.86 0.38 8

Total 
Rust 8.0 7.9 8.0 8.1 8.2 8.0 8.2 7.89 8.17 8.04 0.10 8.7



Set # AREA 10 22 30 36 37 38 42 # 60 61 MIN MAX AVG Std Dev
Original 
Results Oil

4 1 8 8 8 8 8 8 7 7 8 7.86 0.38
4 2 8 8 8 8 8 8 7 7 8 7.86 0.38
4 3 9 9 9 9 9 9 9 9 9 9.00 0.00
4 4 8 8 7 8 8 8 7 7 8 7.71 0.49
4 5 9 8 8 9 9 9 9 8 9 8.71 0.49
4 6 9 9 9 9 9 9 9 9 9 9.00 0.00
4 7 9 9 9 8 9 9 9 8 9 8.86 0.38
4 8 10 10 9 9 10 10 10 9 10 9.71 0.49
4 9 10 10 9 8 9 9 10 8 10 9.29 0.76
4 10 10 10 10 10 10 10 10 10 10 10.00 0.00

Total 
Rust 8.80 8.7 8.4 8.5 8.7 8.7 8.4 8.35 8.80 8.61 0.18

5 1 9 9 9 9 9 9 9 9 9 9.00 0.00 8 123-2
5 2 8 8 8 8 7 8 8 7 8 7.86 0.38 8
5 3 7 8 8 7 7 8 8 7 8 7.57 0.53 8
5 4 8 8 8 8 8 8 8 8 8 8.00 0.00 8
5 5 8 8 8 9 9 8 9 8 9 8.43 0.53 8
5 6 8 8 8 8 8 8 8 8 8 8.00 0.00 8
5 7 9 10 9 9 10 9 10 9 10 9.43 0.53 9
5 8 9 10 8 8 10 9 9 8 10 9.00 0.82 8
5 9 9 8 8 8 8 9 8 8 9 8.29 0.49 8
5 10 9 8 8 9 9 9 8 8 9 8.57 0.53 8

Total 
Rust 8.29 8.4 8.1 8.2 8.2 8.4 8.4 8.14 8.39 8.28 0.09 8.1

7 rating used mostly for areas 2 and 3, but also used for area 4



7 rating only used for areas 2 and 3

Set # AREA 10 43 44 61 MIN MAX AVG Std Dev Results Oil

1C 1 9 8 10 8 10 9.00 1.00 9 123-2
1C 2 7 7 7 7 7 7.00 0.00 8
1C 3 8 7 7 7 8 7.33 0.58 8
1C 4 8 8 8 8 8 8.00 0.00 8
1C 5 8 8 8 8 8 8.00 0.00 8
1C 6 8 8 8 8 8 8.00 0.00 8
1C 7 8 9 8 8 9 8.33 0.58 8
1C 8 9 9 9 9 9 9.00 0.00 9
1C 9 8 8 8 8 8 8.00 0.00 8
1C 10 8 8 9 8 9 8.33 0.58 8

Total 
Rust 8.0 7.8 8.1 7.85 8.06 7.96 0.11 8.2

2C 1 10 10 10 10 10 10.00 0.00 10 155-1
2C 2 7 7 7 7 7 7.00 0.00 8
2C 3 7 7 7 7 7 7.00 0.00 8
2C 4 10 10 10 10 10 10.00 0.00 8
2C 5 10 10 10 10 10 10.00 0.00 10
2C 6 10 10 10 10 10 10.00 0.00 10
2C 7 10 10 10 10 10 10.00 0.00 10
2C 8 10 10 10 10 10 10.00 0.00 10
2C 9 10 10 10 10 10 10.00 0.00 10
2C 10 10 10 10 10 10 10.00 0.00 10

Total 
Rust 9.1 9.1 9.1 9.14 9.14 9.14 0.00 9.1


L-33

		 ASTM Gear Calibration Workshop

		Afton Chemical, Richmond, VA, July 9-11, 2019

		 

		L-33 GEARS

						Yanchar		Rose		Sanchez, A		Radonich		Adams		Rodriguez		Kozlowski		Lopez				Stocks		Foecking		Barrera				Lonsway		Aguirre		Trevino		Kozak		Kraemer		Potocar		Dominguez		DeCapite		Bolaney 		Beard																										Hayden		Schwenk		Zyski		Muransky		Venhoff																Original

		Set #		AREA		4		7		10		11		16		22		25		27		28		29		30		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55		56		57		58		59				60				61				MIN		MAX		AVG		Std Dev		CMIR		Results		Oil



		1C		1						9																																				8		10																												10														8		10		9.00		1.00		130594		9		123-2

		1C		2						8																																				8		8																												8														8		8		8.00		0.00		SR		8

		1C		3						8																																				8		8																												8														8		8		8.00		0.00				8

		1C		4						8																																				8		8																												9														8		8		8.00		0.00				8

		1C		5						8																																				8		8																												8														8		8		8.00		0.00				8

		1C		6						8																																				8		8																												8														8		8		8.00		0.00				8

		1C		7						8																																				9		8																												10														8		9		8.33		0.58				8

		1C		8						9																																				9		9																												10														9		9		9.00		0.00				9

		1C		9						8																																				8		8																												8														8		8		8.00		0.00				8

		1C		10						8																																				8		9																												10														8		9		8.33		0.58				8

				Total Rust						8.2																																				8.1		8.4																												8.8														8.13		8.35		8.22		0.12				8.2





		2C		1						10																																				10		10																												9														10		10		10.00		0.00		122900		10		155-1

		2C		2						8																																				8		8																												9														8		8		8.00		0.00		LZ		8

		2C		3						8																																				8		8																												8														8		8		8.00		0.00				8

		2C		4						10																																				10		10																												10														10		10		10.00		0.00				8

		2C		5						10																																				10		10																												10														10		10		10.00		0.00				10

		2C		6						10																																				10		10																												10														10		10		10.00		0.00				10

		2C		7						10																																				10		10																												10														10		10		10.00		0.00				10

		2C		8						10																																				10		10																												8														10		10		10.00		0.00				10

		2C		9						10																																				10		10																												10														10		10		10.00		0.00				10

		2C		10						10																																				10		10																												8														10		10		10.00		0.00				10

				Total Rust						9.4																																				9.4		9.4																												9.2														9.43		9.43		9.43		0.00				9.1





		3		1						9																																				10		9		10																										9														9		10		9.50		0.58		122904		10		123-2

		3		2						8																																				8		8		9																										8														8		9		8.25		0.50		LZ		9

		3		3						8																																				8		8		8																										8														8		8		8.00		0.00				8

		3		4						10																																				8		8		9																										9														8		10		8.75		0.96				8

		3		5						10																																				9		8		9																										9														8		10		9.00		0.82				8

		3		6						9																																				8		8		9																										9														8		9		8.50		0.58				8

		3		7						8																																				9		8		10																										8														8		10		8.75		0.96				10

		3		8						9																																				9		9		10																										8														9		10		9.25		0.50				10

		3		9						8																																				8		8		8																										8														8		8		8.00		0.00				8

		3		10						9																																				9		9		10																										9														9		10		9.25		0.50				9

				Total Rust						8.8																																				8.5		8.3		9.2																										8.5														8.26		9.15		8.68		0.39				8.7





		4		1						9																																				9		9																												9														9		9		9.00		0.00		124975		8		123-2

		4		2						8																																				8		8																												8														8		8		8.00		0.00		SR		8

		4		3						8																																				8		8																												8														8		8		8.00		0.00				8

		4		4						10																																				8		8																												8														8		10		8.67		1.15				8

		4		5						9																																				8		9																												9														8		9		8.67		0.58				8

		4		6						8																																				8		8																												8														8		8		8.00		0.00				8

		4		7						10																																				10		9																												8														9		10		9.67		0.58				9

		4		8						9																																				10		8																												8														8		10		9.00		1.00				8

		4		9						8																																				8		8																												8														8		8		8.00		0.00				8

		4		10						9																																				9		9																												9														9		9		9.00		0.00				8

				Total Rust						8.78																																				8.4		8.3																												8.3														8.31		8.78		8.51		0.24				8.1





		5		1						10																																				10		10		10																										9						8								10		10		10.00		0.00		122903		10		123-2

		5		2						9																																				9		9		9																										9						9								9		9		9.00		0.00		LZ		9

		5		3						9																																				8		8		9																										8						10								8		9		8.50		0.58				9

		5		4						9																																				9		8		9																										8						9								8		9		8.75		0.50				8

		5		5						8																																				8		8		8																										9						9								8		8		8.00		0.00				8

		5		6						8																																				8		8		8																										8						9								8		8		8.00		0.00				9

		5		7						8																																				8		8		10																										9						9								8		10		8.50		1.00				8

		5		8						8																																				9		8		9																										8						9								8		9		8.50		0.58				8

		5		9						8																																				8		8		10																										8						9								8		10		8.50		1.00				8

		5		10						8																																				8		8		9																										8						8								8		9		8.25		0.50				8

				Total Rust						8.63																																				8.6		8.4		9.1																										8.4						8.9								8.37		9.05		8.67		0.28				8.5















































 	




L-37 Pinion

		 ASTM Gear Calibration Workshop

		Afton Chemical, Richmond, VA, January 9-11, 2019

		 

		L-37 PINION GEARS

		 				Yanchar		Rose		Sanchez, A		Radonich		Adams		Rodriguez		Kozlowski		Lopez				Stocks		Foecking		Barrera				Lonsway		Aguirre		Trevino		Kozak		Kraemer		Potocar		Dominguez		DeCapite		Bolaney																										Beard		Hayden		Schwenk		Zyski		Muransky		Venhoff														RCMS		RCMS		RCMS

		SET #		DISTRESS		4		7		10		11		16		22		25		27		28		29		30		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55		55		56		58		59		60				61		 		MIN		MAX		AVG		Std Dev				Pinion #		Mean		STD		n



		1C		Ridging						8																																				8		9																										7		8		8										8		9		8.33		0.577				17		8		0.61		39

		1C		Rippling						9																																				9		9																										9		9		9										9		9		9.00		0.000						8.9		0.5

		1C		Wear						6																																				6		6																										6		8		6										6		6		6.00		0.000						5.9		0.52

		1C		Spitting						6.0																																				6.0		6.0																										5.0		6.0		6.0										6.00		6.00		6.00		0.000						6.1		0.394



		2C		Ridging						9																																				9		9																										8		9		9										9		9		9.00		0.000				37		9.2		0.53		37

		2C		Rippling						9																																				10		9																										9		9		9										9		10		9.33		0.577						9.1		0.43

		2C		Wear						7																																				8		7																										8		9		6										7		8		7.33		0.577						7.7		0.58

		2C		Spitting						9.9																																				9.9		9.9																										9.9		9.9		9.9										9.90		9.90		9.90		0.000						9.91		0.023



		3C		Ridging						6																																				5		5																										5		6		5										5		6		5.33		0.577				15		5.6		0.7		40

		3C		Rippling						9																																				8		8																										9		9		8										8		9		8.33		0.577						8.6		0.68

		3C		Wear						6																																				6		5																										6		8		5										5		6		5.67		0.577						5.6		0.5

		3C		Spitting						8.0																																				8.0		8.0																										7.0		7.0		7.0										8.00		8.00		8.00		0.000						7.63		0.49



		4C		Ridging						9																																				8		9																										8		9		9										8		9		8.67		0.577				39		8.7		0.46		38

		4C		Rippling						9																																				8		10																										9		9		9										8		10		9.00		1.000						9		0.37

		4C		Wear						6																																				6		7																										7		9		7										6		7		6.33		0.577						6.4		0.5

		4C		Spitting						9.9																																				9.9		9.9																										9.9		9.9		9.9										9.90		9.90		9.90		0.000						9.9		0.01



		5		Ridging						9																																				9		9																										9		8		9										9		9		9.00		0.000				43		9		0.17		35

		5		Rippling						9																																				10		9																										9		9		9										9		10		9.33		0.577						9.4		0.5

		5		Wear						7																																				7		6																										8		6		6										6		7		6.67		0.577						6.8		0.6

		5		Spitting						9.9																																				9.9		9.9																										9.9		9.9		9.9										9.90		9.90		9.90		0.000						9.9		0.01



		6		Ridging						9																																				10		10																										9		9		9										9		10		9.67		0.577				32		9.5		0.51		35

		6		Rippling						9																																				9		9																										9		8		9										9		9		9.00		0.000						8.9		0.34

		6		Wear						7																																				8		7																										6		7		8										7		8		7.33		0.577						7.4		0.55

		6		Spitting						9.9																																				9.9		9.9																										9.9		9.9		9.9										9.90		9.90		9.90		0.000						9.9		0.017



		7		Ridging						8																																				8		9																										9		8		8										8		9		8.33		0.577				11		8.6		0.49		37

		7		Rippling						7																																				6		7																										8		7		6										6		7		6.67		0.577						6.5		0.61

		7		Wear						6																																				6		6																										6		6		6										6		6		6.00		0.000						6.2		0.44

		7		Spitting						9.6																																				9.9		9.7																										9.7		9.9		9.7										9.60		9.90		9.73		0.153						9.59		0.172



		8		Ridging						8																																				8		9																										8		7		7										8		9		8.33		0.577				2		8.5		0.51		36

		8		Rippling						8																																				8		9																										9		10		8										8		9		8.33		0.577						7.9		0.72

		8		Wear						6																																				6		6																										6		7		6										6		6		6.00		0.000						5.9		0.28

		8		Spitting						9.4																																				9.6		9.6																										9.0		9.5		9.5										9.40		9.60		9.53		0.115						9.59		0.185



		9		Ridging						6																																				5		6																										6		5		5										5		6		5.67		0.577				27		5.6		0.65		38

		9		Rippling						8																																				10		9																										9		9		8										8		10		9.00		1.000						8.7		0.66

		9		Wear						6																																				6		6																										6		6		6										6		6		6.00		0.000						5.6		0.55

		9		Spitting						9.8																																				9.7		9.8																										9.0		9.8		9.0										9.70		9.80		9.77		0.058						9.76		0.141



		10		Ridging						8																																				7		8																										7		7		8										7		8		7.67		0.577				38		7.2		0.62		35

		10		Rippling						9																																				9		9																										9		9		9										9		9		9.00		0.000						9.1		0.42

		10		Wear						7																																				6		7																										6		8		6										6		7		6.67		0.577						6.4		0.5

		10		Spitting						9.9																																				9.9		9.9																										9.9		9.9		9.9										9.90		9.90		9.90		0.000						9.91		0.024



		11		Ridging						9																																				9		9																										9		9		9										9		9		9.00		0.000				57		8.9		0.34		32

		11		Rippling						8																																				7		8																										8		8		8										7		8		7.67		0.577						8.6		0.62

		11		Wear						6																																				6		7																										7		7		6										6		7		6.33		0.577						5.9		0.3

		11		Spitting						9.6																																				9.5		9.7																										9.7		9.7		9.7										9.50		9.70		9.60		0.100						9.6		0.106



		12		Ridging						9																																				9		10																										9		9		9										9		10		9.33		0.577				48		9.3		0.52		35

		12		Rippling						9																																				9		9																										9		8		9										9		9		9.00		0.000						9.1		0.45

		12		Wear						6																																				6		8																										6		9		6										6		8		6.67		1.155						6.5		0.61

		12		Spitting						9.9																																				9.9		9.9																										9.9		9.9		9.9										9.90		9.90		9.90		0.000						9.89		0.024









































































































































































































































































































































 	




L-37 Ring

		 ASTM Gear Calibration Workshop

		Afton Chemical, Richmond, VA, July 9-11, 2019

		 

		L-37 RING GEARS

		 				Yanchar		Rose		Sanchez, A		Radonich		Adams		Rodriguez		Kozlowski		Lopez				Stocks		Foecking		Barrera				Lonsway		Aguirre		Trevino		Kozak		Kraemer		Potocar		Dominguez		DeCapite		Bolaney																																		Hayden		Beard		Sanchez, C		Schwenk														January 2019'								July 2018'								January 2018'								January 2017'								July 2016'								January 2016'								July 2015'								January 2015'								July 2014'								January 2014'								July 2013'								January 2013'

		SET #		DISTRESS		4		7		10		11		16		22		25		27		28		29		30		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55		55		56		58		59		60								61		 		MIN		MAX		AVG		Std Dev				MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev



		1C		Ridging						10																																				10		10																																		9		9				9				10		10		10.00		0.000				9		10		9.60		0.548		9		10		9.60		0.548		7		10		9.50		1.069																																										9		10

		1C		Rippling						10																																				10		10																																		9		9				9				10		10		10.00		0.000				9		10		9.20		0.447		9		10		9.20		0.447		8		10		9.38		0.744																																										9		10

		1C		Wear						7																																				9		9																																		9		8				9				7		9		8.33		1.155				7		9		8.40		0.894		7		9		8.40		0.894		7		9		7.75		0.707																																										7		9

		1C		Spitting						9.9																																				9.9		9.9																																		9.9		9.9				9.9				9.9		9.9		9.90		0.000				10		10		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035																																										9.9		9.9



		2C		Ridging						7																																				7		7																																		6		7				7				7		7		7.00		0.000				7		8		7.20		0.447		7		8		7.20		0.447		7		10		7.75		1.035																																										7		8

		2C		Rippling						10																																				10		10																																		9		9				9				10		10		10.00		0.000				9		10		9.60		0.548		9		10		9.60		0.548		8		10		9.13		0.641																																										9		10

		2C		Wear						6																																				7		7																																		8		6				6				6		7		6.67		0.577				6		8		6.60		0.894		6		8		6.60		0.894		6		8		6.88		0.641																																										6		7

		2C		Spitting						9.9																																				9.9		9.8																																		9.9		9.9				9.9				9.8		9.9		9.87		0.058				10		10		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035																																										9.8		9.9



		3C		Ridging						9																																				10		10																																		9		9				9				9		10		9.67		0.577				9		10		9.60		0.548		9		10		9.60		0.548		9		10		9.63		0.518																																										10		10

		3C		Rippling						10																																				9		10																																		9		9				9				9		10		9.67		0.577				8		10		9.00		0.707		8		10		9.00		0.707		7		10		9.00		0.926																																										9		10

		3C		Wear						7																																				9		8																																		9		8				9				7		9		8.00		1.000				8		9		8.40		0.548		8		9		8.40		0.548		7		9		7.88		0.641																																										7		9

		3C		Spitting						9.9																																				9.9		9.9																																		9.9		9.9				9.9				9.9		9.9		9.90		0.000				10		10		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000																																										9.9		9.9



		4C		Ridging						4																																				5		4																																		4		4				4				4		5		4.33		0.577				4		5		4.60		0.548		4		5		4.60		0.548		4		6		4.50		0.756																																										4		5

		4C		Rippling						10																																				9		9																																		9		9				9				9		10		9.33		0.577				9		10		9.20		0.447		9		10		9.20		0.447		9		10		9.38		0.518																																										9		10

		4C		Wear						6																																				6		6																																		5		5				5				6		6		6.00		0.000				5		6		5.40		0.548		5		6		5.40		0.548		5		6		5.50		0.535																																										5		6

		4C		Spitting						9.8																																				9.8		9.7																																		9.9		9.9				9.9				9.7		9.8		9.77		0.058				10		10		9.72		0.205		9.5		9.9		9.72		0.205		9.8		9.9		9.84		0.052																																										9.7		9.9



		5		Ridging						9																																				10		10																																		9		9				9				9		10		9.67		0.577				9		10		9.40		0.548		9		10		9.40		0.548		9		10		9.63		0.518		9		10		9.63		0.518		9		10		9.20		0.447		9		10		9.43		0.535		9		9		9.00		0.000		9		10		9.88		0.354		9		10		9.40		0.548		9		10		9.63		0.518		9		10		9.83		0.408		8		10		9.67		0.707

		5		Rippling						9																																				10		10																																		9		9				9				9		10		9.67		0.577				9		10		9.20		0.447		9		10		9.20		0.447		9		10		9.38		0.518		9		10		9.25		0.463		7		10		8.80		1.095		8		10		9.29		0.756		9		9		9.00		0.000		9		10		9.50		0.535		9		10		9.40		0.548		9		10		9.13		0.354		9		10		9.50		0.548		8		10		9.00		0.707

		5		Wear						7																																				9		8																																		8		8				8				7		9		8.00		1.000				7		9		8.40		0.894		7		9		8.40		0.894		7		8		7.88		0.354		7		9		7.88		0.641		7		9		7.80		0.837		7		9		8.00		0.816		7		8		7.75		0.500		7		9		8.00		0.535		7		9		7.80		0.837		7		9		8.38		0.916		8		9		8.50		0.548		7		9		7.89		0.601

		5		Spitting						9.9																																				9.9		9.9																																		9.9		9.9				9.9				9.9		9.9		9.90		0.000				10		10		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.038		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.033



		6		Ridging						9																																				9		10																																		9		8				8				9		10		9.33		0.577				9		10		9.40		0.548		9		10		9.40		0.548		9		10		9.25		0.463		9		10		9.38		0.518		9		10		9.20		0.447		9		10		9.14		0.378		9		9		9.00		0.000		9		10		9.50		0.535		9		10		9.20		0.447		9		10		9.13		0.354		9		10		9.50		0.548		8		10		9.22		0.667

		6		Rippling						10																																				10		10																																		9		9				9				10		10		10.00		0.000				9		10		9.60		0.548		9		10		9.60		0.548		9		10		9.75		0.463		9		10		9.63		0.518		9		10		9.40		0.548		9		10		9.57		0.535		9		9		9.00		0.000		9		10		9.88		0.354		9		10		9.60		0.548		9		10		9.50		0.535		9		10		9.83		0.408		8		10		9.33		0.707

		6		Wear						8																																				8		8																																		9		8				9				8		8		8.00		0.000				7		9		8.60		0.894		7		9		8.60		0.894		7		8		7.88		0.354		7		9		7.75		0.886		7		9		8.40		0.894		7		9		8.14		0.690		8		9		8.75		0.500		8		9		8.38		0.518		7		9		8.00		0.707		7		9		8.38		0.916		7		9		8.50		0.837		7		9		8.00		0.500

		6		Spitting						9.9																																				9.9		9.9																																		9.9		9.9				9.9				9.9		9.9		9.90		0.000				10		10		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.038		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.033



		7		Ridging						10																																				10		10																																		9		9				9				10		10		10.00		0.000				9		10		9.60		0.548		9		10		9.60		0.548		9		10		9.75		0.463		9		10		9.63		0.518		9		10		9.20		0.447		9		10		9.86		0.378		9		10		9.50		0.577		9		10		9.75		0.463		9		10		9.80		0.447		9		10		9.63		0.518		10		10		10.00		0.000		8		10		9.78		0.667

		7		Rippling						9																																				10		10																																		7		9				8				9		10		9.67		0.577				9		10		9.40		0.548		9		10		9.40		0.548		8		10		9.38		0.744		9		10		9.50		0.535		8		9		8.80		0.447		8		10		9.14		0.690		9		10		9.25		0.500		9		10		9.50		0.535		9		10		9.80		0.447		8		10		9.00		0.756		9		10		9.67		0.516		8		10		9.11		0.928

		7		Wear						7																																				9		7																																		8		8				8				7		9		7.67		1.155				7		9		8.00		0.707		7		9		8.00		0.707		7		8		7.13		0.354		7		8		7.25		0.463		7		9		7.80		0.837		7		8		7.14		0.378		7		8		7.50		0.577		7		8		7.38		0.518		7		8		7.60		0.548		7		9		7.63		0.916		7		8		7.50		0.548		7		8		7.67		0.500

		7		Spitting						9.9																																				9.9		9.9																																		9.9		9.9				9.9				9.9		9.9		9.90		0.000				10		10		9.92		0.045		9.9		10.0		9.92		0.045		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.038		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.033



		8		Ridging						4																																				4		5																																		4		4				4				4		5		4.33		0.577				4		6		5.00		0.707		4		6		5.00		0.707		4		5		4.75		0.463		4		5		4.88		0.354		4		5		4.60		0.548		4		7		5.00		1.155		5		6		5.50		0.577		4		6		4.50		0.756		4		6		4.40		0.894		5		6		5.13		0.354		4		6		5.00		0.632		4		7		5.22		0.833

		8		Rippling						9																																				9		8																																		9		9				8				8		9		8.67		0.577				9		9		9.00		0.000		9		9		9.00		0.000		7		10		8.38		1.061		6		10		8.50		1.309		8		10		9.00		0.707		8		10		8.86		0.690		8		9		8.50		0.577		8		10		9.25		0.886		9		10		9.20		0.447		8		9		8.50		0.535		8		10		9.00		0.632		7		10		8.67		1.000

		8		Wear						4																																				6		6																																		5		6				6				4		6		5.33		1.155				5		6		5.80		0.447		5		6		5.80		0.447		5		6		5.63		0.518		5		6		5.75		0.463		5		6		5.80		0.447		5		7		6.00		0.577		5		7		6.00		0.816		4		6		5.63		0.744		5		6		5.80		0.447		6		6		6.00		0.000		5		6		5.67		0.516		5		7		6.33		0.707

		8		Spitting						9.6																																				9.9		9.9																																		9.6		9.9				9.8				9.6		9.9		9.80		0.173				10		10		9.80		0.173		9.5		9.9		9.80		0.173		9.8		9.9		9.85		0.053		9.8		9.9		9.85		0.053		9.6		9.9		9.76		0.114		9.8		9.9		9.84		0.053		9.5		9.9		9.70		0.183		9.7		9.9		9.81		0.099		9.7		9.9		9.84		0.089		8.0		9.9		9.56		0.639		9.5		9.9		9.80		0.155		9.5		9.9		9.81		0.127



		9		Ridging						8																																				7		9																																		6		7				7				7		9		8.00		1.000				7		9		7.80		0.837		7		9		7.80		0.837		7		8		7.25		0.463		7		9		7.63		0.744		7		8		7.60		0.548		7		8		7.71		0.488		7		8		7.50		0.577		7		9		7.88		0.641		6		8		7.00		0.707		7		8		7.88		0.354		7		8		7.50		0.548		7		8		7.56		0.527

		9		Rippling						9																																				9		9																																		9		9				9				9		9		9.00		0.000				9		10		9.20		0.447		9		10		9.20		0.447		9		10		9.38		0.518		8		10		9.00		0.756		9		10		9.40		0.548		9		10		9.29		0.488		9		9		9.00		0.000		9		10		9.75		0.463		9		10		9.20		0.447		9		10		9.25		0.463		9		10		9.17		0.408		8		10		9.22		0.667

		9		Wear						7																																				7		7																																		7		7				7				7		7		7.00		0.000				6		7		6.80		0.447		6		7		6.80		0.447		7		7		7.00		0.000		7		8		7.13		0.354		7		7		7.00		0.000		7		7		7.00		0.000		7		7		7.00		0.000		7		8		7.13		0.354		7		7		7.00		0.000		6		9		7.25		0.886		6		7		6.83		0.408		7		8		7.22		0.441

		9		Spitting						10.0																																				9.9		9.9																																		9.9		9.9				9.9				9.9		10.0		9.93		0.058				10		10		9.92		0.045		9.9		10.0		9.92		0.045		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.038		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		10.0		9.92		0.041		9.9		9.9		9.90		0.000



		10		Ridging						5																																				5		6																																		4		5				4				5		6		5.33		0.577				4		5		4.40		0.548		4		5		4.40		0.548		4		6		4.63		0.744		4		6		4.75		0.707		4		5		4.60		0.548		4		7		4.86		1.069		4		7		5.50		1.291		4		6		4.63		0.744		4		5		4.40		0.548		5		7		5.38		0.744		3		6		4.83		0.983		4		7		5.00		1.000

		10		Rippling						9																																				8		9																																		9		8				8				8		9		8.67		0.577				8		9		8.80		0.447		8		9		8.80		0.447		6		9		7.88		0.991		7		9		8.63		0.744		7		10		8.80		1.095		7		9		8.43		0.787		8		9		8.50		0.577		8		10		9.00		0.535		8		9		8.80		0.447		7		9		8.38		0.744		6		9		8.33		1.211		6		10		8.11		1.364

		10		Wear						5																																				6		6																																		5		6				5				5		6		5.67		0.577				5		6		5.80		0.447		5		6		5.80		0.447		4		6		5.50		0.926		4		7		5.75		0.886		5		6		5.80		0.447		5		7		6.00		0.577		4		7		5.75		1.258		5		6		5.75		0.463		5		7		6.00		0.707		5		7		6.00		0.535		5		6		5.50		0.548		5		7		6.00		0.707

		10		Spitting						9.8																																				9.9		9.9																																		9.8		9.9				9.9				9.8		9.9		9.87		0.058				10		10		9.86		0.055		9.8		9.9		9.86		0.055		9.8		9.9		9.84		0.052		9.9		9.9		9.90		0.000		9.6		9.9		9.80		0.141		9.7		9.9		9.84		0.079		9.8		9.9		9.88		0.050		9.5		9.9		9.81		0.136		9.8		9.9		9.86		0.055		8.0		9.9		9.64		0.663		9.8		9.9		9.87		0.052		9.8		9.9		9.84		0.053



		11		Ridging						9																																				10		10																																		9		9				9				9		10		9.67		0.577				9		10		9.60		0.548		9		10		9.60		0.548		9		10		9.63		0.518		9		10		9.63		0.518		9		10		9.20		0.447		9		10		9.29		0.488		9		10		9.25		0.500		9		10		9.63		0.518		8		10		9.20		0.837		9		10		9.38		0.518		9		10		9.83		0.408		8		10		9.44		0.726

		11		Rippling						9																																				8		9																																		8		9				9				8		9		8.67		0.577				8		10		9.20		0.837		8		10		9.20		0.837		8		10		9.13		0.641		9		10		9.38		0.518		9		10		9.40		0.548		7		10		9.14		1.069		9		9		9.00		0.000		9		10		9.50		0.535		9		10		9.40		0.548		8		10		8.88		0.641		9		10		9.50		0.548		8		10		9.11		0.782

		11		Wear						8																																				7		8																																		8		8				9				7		8		7.67		0.577				7		9		8.20		0.837		7		9		8.20		0.837		7		8		7.50		0.535		7		9		7.75		0.707		7		9		7.80		0.837		7		9		7.71		0.756		7		9		8.25		0.957		8		9		8.25		0.463		7		8		7.80		0.447		7		9		8.13		0.835		7		9		8.17		0.753		7		8		7.78		0.441

		11		Spitting						9.9																																				9.9		9.9																																		9.9		9.9				9.9				9.9		9.9		9.90		0.000				10		10		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.8		9.9		9.89		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.033



		12		Ridging						7																																				5		7																																		5		6				6				5		7		6.33		1.155				6		7		6.40		0.548		6		7		6.40		0.548		5		7		6.13		0.641		5		9		6.88		1.246		6		7		6.40		0.548		5		7		6.00		0.816		6		8		7.00		0.816		5		8		6.38		0.916		5		7		5.60		0.894		6		8		6.63		0.744		6		7		6.33		0.516		5		7		6.22		0.667

		12		Rippling						9																																				10		8																																		9		8				9				8		10		9.00		1.000				9		10		9.20		0.447		9		10		9.20		0.447		8		10		8.88		0.641		5		10		8.63		1.506		9		10		9.20		0.447		8		10		8.86		0.690		8		9		8.75		0.500		9		10		9.38		0.518		9		10		9.60		0.548		8		9		8.75		0.463		9		10		9.50		0.548		7		10		8.89		0.928

		12		Wear						6																																				6		7																																		6		7				7				6		7		6.33		0.577				6		7		6.60		0.548		6		7		6.60		0.548		6		7		6.50		0.535		6		7		6.63		0.518		6		7		6.60		0.548		6		7		6.43		0.535		6		9		7.00		1.414		6		7		6.25		0.463		6		7		6.60		0.548		6		7		6.38		0.518		6		7		6.67		0.516		6		7		6.67		0.500

		12		Spitting						9.9																																				9.9		9.9																																		9.9		9.9				9.9				9.9		9.9		9.90		0.000				10		10		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.8		9.9		9.88		0.045		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.8		9.9		9.89		0.035		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.8		9.9		9.88		0.044







































































































































































































































































































































						 













 	




L-42

		 ASTM Gear Calibration Workshop

		Afton Chemical, Richmond, VA, July 9-11, 2019

		 

		L-42 GEARS

						Yanchar		Rose		Sanchez, A		Radonich		Adams		Rodriguez		Kozlowski		Lopez				Stocks		Foecking		Barrera				Lonsway		Aguirre		Trevino		Kozak		Kraemer		Potocar		Dominguez		DeCapite		Bolaney																										Beard		Hayden		Schwenk		Zyski		Muransky		Venhoff																		RCMS

		SET #				4		7		10		11		16		22		25		27		28		29		30		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55		55		57		58		59						60		61				MIN		MAX		AVG		Std Dev				RCMS #		Mean		std		n



		1C		Pinion						26																																				25		26																										25		33		26												25		26		25.7		0.58				8		25.2		2.24		38

		1C		Ring						20																																				17		22																										17		14		18												17		22		19.7		2.52						17.4		2.31



		2C		Pinion						6																																				6		6																										8		8		6												6		6		6.0		0.00				44		6.6		0.8		27

		2C		Ring						2																																				2		3																										4		5		2												2		3		2.3		0.58						2.6		0.75



		3C		Pinion						47																																				51		48																										53		58		47												47		51		48.7		2.08				50		50.2		4.13		27

		3C		Ring						37																																				36		39																										30		33		32												36		39		37.3		1.53						37.7		3.52



		4C		Pinion						16																																				18		14																										15		13		14												14		18		16.0		2.00				61		13.6		2.37		27

		4C		Ring						6																																				8		8																										9		7		6												6		8		7.3		1.15						6.5		1.25



		5		Pinion						33																																				42		37																										37		29		35				41		48						33		42		37.3		4.51				13		35.8		2.6		28

		5		Ring						26																																				20		27																										25		24		28				37		28						20		27		24.3		3.79						27.1		1.96



		6		Pinion						19																																				19		17																										23		18		19				17		20						17		19		18.3		1.15				36		17.8		1.38		26

		6		Ring						9																																				9		9																										9		7		10				13		9						9		9		9.0		0.00						9.6		1.24



		7		Pinion						22																																				18		19																										24		21		22				23		21						18		22		19.7		2.08				28		21.5		1.8		34

		7		Ring						14																																				11		12																										13		11		12				18		10						11		14		12.3		1.53						13.3		1.6



		8		Pinion						14																																				16		14																										16		17		15				20		10						14		16		14.7		1.15				25		14.7		1.5		39

		8		Ring						9																																				9		9																										10		9		9				15		8						9		9		9.0		0.00						10.2		1.27



		9		Pinion						16																																				17		16																										20		15		16				20		15						16		17		16.3		0.58				41		16.3		1.56		26

		9		Ring						7																																				7		9																										8		8		9				18		9						7		9		7.7		1.15						8.3		0.93



		10		Pinion						22																																				27		25																										26		23		24				25		25						22		27		24.7		2.52				30		25.5		3.06		33

		10		Ring						12																																				13		15																										13		11		15				20		16						12		15		13.3		1.53						16.1		1.96



		11		Pinion						28																																				26		27																										29		27		24				31		31						26		28		27.0		1.00				2		27.2		2.41		32

		11		Ring						19																																				16		16																										18		14		17				31		19						16		19		17.0		1.73						18.4		2.79



		12		Pinion						21																																				20		19																										20		13		20				18		21						19		21		20.0		1.00				29		19.1		2.02		37

		12		Ring						11																																				11		13																										12		7		14				13		11						11		13		11.7		1.15						13.7		1.7



































																																																																																												 























































































































































































 	




L-60

		 ASTM Gear Calibration Workshop

		Afton Chemical, Richmond, VA, July 9-11, 2019

		 

		L-60 GEARS (Large Gear Only)

						Yanchar		Rose		Sanchez, A		Radonich		Adams		Rodriguez		Kozlowski		Lopez				Stocks		Foecking		Barrera				Lonsway		Aguirre		Trevino		Kozak		Kraemer		Potocar		Dominguez		DeCapite		Bolaney		Beard																										Hayden		Schwenk		Zyski		Muransky		Venhoff

		SET #				4		7		10		11		16		22		25		27		28		29		30		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55				56		57		58		59										MIN		MAX		AVG		Std Dev				id		mean		std		n



		1C		Varnish						9.35																																				9.40		9.50		8.50																										9.16														8.50		9.50		9.19		0.463				5		9.108		0.37		54

		1C		Sludge						9.75																																				9.75		9.75		9.75																										9.70														9.75		9.75		9.75		0.000						9.746		0.09



		2C		Varnish						3.69																																				4.75		3.85		5.40																										5.09														3.69		5.40		4.42		0.801				31		7.564		0.29		5

		2C		Sludge						9.50																																				9.65		9.35		9.57																										9.64														9.35		9.65		9.52		0.127						9.690		0.11



		3C		Varnish						8.99																																				8.50		8.58		8.00																										8.40														8.00		8.99		8.52		0.406				26		8.214		0.40		58

		3C		Sludge						9.75																																				9.63		9.63		9.75																										9.60														9.63		9.75		9.69		0.069						9.741		0.05



		4C		Varnish						8.50																																				9.20		9.50		8.50																										8.80														8.50		9.50		8.93		0.506				2		8.774		0.47		63

		4C		Sludge						9.75																																				9.65		9.66		9.71																										9.47														9.65		9.75		9.69		0.046						9.682		0.10



		5		Varnish						8.45																																				8.75		8.50		8.00																										8.00														8.00		8.75		8.43		0.312				6		7.995		0.52		57

		5		Sludge						9.75																																				9.75		9.75		9.75																										9.67														9.75		9.75		9.75		0.000						9.737		0.04



		6		Varnish						5.40																																				6.31		5.46		5.47																										4.69														5.40		6.31		5.66		0.434				11		4.956		0.90		58

		6		Sludge						9.67																																				9.68		9.75		9.75																										9.69														9.67		9.75		9.71		0.043						9.619		0.15



		7		Varnish						9.40																																				9.40		9.13		8.20																										8.60														8.20		9.40		9.03		0.569				19		8.626		0.40		56

		7		Sludge						9.63																																				9.75		9.75		9.77																										9.66														9.63		9.77		9.73		0.064						9.765		0.09



		8		Varnish						8.88																																				8.56		7.80		8.05																										8.00														7.80		8.88		8.32		0.488				8		8.027		0.37		58

		8		Sludge						9.75																																				9.75		9.70		9.75																										9.63														9.70		9.75		9.74		0.025						9.759		0.04



		9		Varnish						7.07																																				6.48		5.57		6.80																										5.50														5.57		7.07		6.48		0.653				35						0

		9		Sludge						9.75																																				9.65		9.55		9.70																										9.43														9.55		9.75		9.66		0.085



		10		Varnish						3.99																																				2.59		2.80		2.97																										3.00														2.59		3.99		3.09		0.621				36						0

		10		Sludge						9.53																																				9.59		9.50		9.75																										9.31														9.50		9.75		9.59		0.111

























































 	




L-33 (7's Investigation)

		 ASTM Gear Calibration Workshop

		Afton Chemical, Richmond, VA, July 9-11, 2019

		 

		L-33 GEARS

						Yanchar		Rose		Sanchez, A		Radonich		Adams		Rodriguez		Kozlowski		Lopez				Stocks		Foecking		Barrera				Lonsway		Aguirre		Trevino		Kozak		Kraemer		Potocar		Dominguez		DeCapite		Bolaney 		Beard																								Beard		Hayden		Schwenk		Zyski		Muransky		Venhoff																Original

		Set #		AREA		4		7		10		11		16		22		25		27		28		29		30		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55		56		57		58		59						60		61				MIN		MAX		AVG		Std Dev		CMIR		Results		Oil



		1C		1						9																																				8		10																												10														8		10		9.00		1.00		130594		9		123-2

		1C		2						7																																				7		7																												8														7		7		7.00		0.00		SR		8

		1C		3						8																																				7		7																												7														7		8		7.33		0.58				8

		1C		4						8																																				8		8																												9														8		8		8.00		0.00				8

		1C		5						8																																				8		8																												8														8		8		8.00		0.00				8

		1C		6						8																																				8		8																												8														8		8		8.00		0.00				8

		1C		7						8																																				9		8																												10														8		9		8.33		0.58				8

		1C		8						9																																				9		9																												10														9		9		9.00		0.00				9

		1C		9						8																																				8		8																												9														8		8		8.00		0.00				8

		1C		10						8																																				8		9																												10														8		9		8.33		0.58				8

				Total Rust						8.0																																				7.8		8.1																												8.8														7.85		8.06		7.96		0.11				8.2





		2C		1						10																																				10		10																												9														10		10		10.00		0.00		122900		10		155-1

		2C		2						7																																				7		7																												9														7		7		7.00		0.00		LZ		8

		2C		3						7																																				7		7																												7														7		7		7.00		0.00				8

		2C		4						10																																				10		10																												10														10		10		10.00		0.00				8

		2C		5						10																																				10		10																												10														10		10		10.00		0.00				10

		2C		6						10																																				10		10																												10														10		10		10.00		0.00				10

		2C		7						10																																				10		10																												10														10		10		10.00		0.00				10

		2C		8						10																																				10		10																												8														10		10		10.00		0.00				10

		2C		9						10																																				10		10																												10														10		10		10.00		0.00				10

		2C		10						10																																				10		10																												8														10		10		10.00		0.00				10

				Total Rust						9.1																																				9.1		9.1																												9.1														9.14		9.14		9.14		0.00				9.1





		3		1						9																																				10		9		10																										9														9		10		9.50		0.58		122904		10		123-2

		3		2						8																																				8		7		9																										7														7		9		8.00		0.82		LZ		9

		3		3						7																																				7		7		7																										7														7		7		7.00		0.00				8

		3		4						10																																				8		8		9																										9														8		10		8.75		0.96				8

		3		5						10																																				9		8		9																										9														8		10		9.00		0.82				8

		3		6						9																																				8		8		9																										9														8		9		8.50		0.58				8

		3		7						8																																				9		8		10																										8														8		10		8.75		0.96				10

		3		8						9																																				9		9		10																										8														9		10		9.25		0.50				10

		3		9						8																																				8		8		7																										8														7		8		7.75		0.50				8

		3		10						9																																				9		9		10																										9														9		10		9.25		0.50				9

				Total Rust						8.7																																				8.4		8.0		9.0																										8.2														7.98		8.99		8.52		0.44				8.7





		4		1						9																																				9		9																												9														9		9		9.00		0.00		124975		8		123-2

		4		2						8																																				8		8																												8														8		8		8.00		0.00		SR		8

		4		3						8																																				7		8																												7														7		8		7.67		0.58				8

		4		4						10																																				8		8																												8														8		10		8.67		1.15				8

		4		5						9																																				8		9																												9														8		9		8.67		0.58				8

		4		6						8																																				8		8																												8														8		8		8.00		0.00				8

		4		7						10																																				10		9																												8														9		10		9.67		0.58				9

		4		8						9																																				10		8																												8														8		10		9.00		1.00				8

		4		9						8																																				8		8																												8														8		8		8.00		0.00				8

		4		10						9																																				9		9																												9														9		9		9.00		0.00				8

				Total Rust						8.78																																				8.4		8.3																												8.2														8.31		8.78		8.48		0.26				8.1





		5		1						10																																				10		10		10																										9														10		10		10.00		0.00		122903		10		123-2

		5		2						9																																				9		9		9																										9														9		9		9.00		0.00		LZ		9

		5		3						9																																				8		8		9																										8														8		9		8.50		0.58				9

		5		4						9																																				9		8		9																										7														8		9		8.75		0.50				8

		5		5						8																																				8		8		8																										9														8		8		8.00		0.00				8

		5		6						8																																				8		8		8																										8														8		8		8.00		0.00				9

		5		7						8																																				8		8		10																										9														8		10		8.50		1.00				8

		5		8						8																																				9		8		9																										7														8		9		8.50		0.58				8

		5		9						8																																				8		8		10																										8														8		10		8.50		1.00				8

		5		10						8																																				8		8		9																										8														8		9		8.25		0.50				8

				Total Rust						8.63																																				8.6		8.4		9.1																										8.2														8.37		9.05		8.67		0.28				8.5















































 	






7 rating only used for areas 2 and 3

Set # AREA 10 43 44 61 MIN MAX AVG Std Dev Results Oil

3 1 9 10 9 9 10 9.50 0.58 10 123-2
3 2 8 8 7 7 9 8.00 0.82 9
3 3 7 7 7 7 7 7.00 0.00 8
3 4 10 8 8 8 10 8.75 0.96 8
3 5 10 9 8 8 10 9.00 0.82 8
3 6 9 8 8 8 9 8.50 0.58 8
3 7 8 9 8 8 10 8.75 0.96 10
3 8 9 9 9 9 10 9.25 0.50 10
3 9 8 8 8 7 8 7.75 0.50 8
3 10 9 9 9 9 10 9.25 0.50 9

Total 
Rust 8.7 8.4 8.0 7.98 8.99 8.52 0.44 8.7

4 1 9 9 9 9 9 9.00 0.00 8 123-2
4 2 8 8 8 8 8 8.00 0.00 8
4 3 8 7 8 7 8 7.67 0.58 8
4 4 10 8 8 8 10 8.67 1.15 8
4 5 9 8 9 8 9 8.67 0.58 8
4 6 8 8 8 8 8 8.00 0.00 8
4 7 10 10 9 9 10 9.67 0.58 9
4 8 9 10 8 8 10 9.00 1.00 8
4 9 8 8 8 8 8 8.00 0.00 8
4 10 9 9 9 9 9 9.00 0.00 8

Total 
Rust 8.78 8.4 8.3 8.31 8.78 8.48 0.26 8.1


L-33

		 ASTM Gear Calibration Workshop

		Afton Chemical, Richmond, VA, July 9-11, 2019

		 

		L-33 GEARS

						Yanchar		Rose		Sanchez, A		Radonich		Adams		Rodriguez		Kozlowski		Lopez				Stocks		Foecking		Barrera				Lonsway		Aguirre		Trevino		Kozak		Kraemer		Potocar		Dominguez		DeCapite		Bolaney 		Beard																										Hayden		Schwenk		Zyski		Muransky		Venhoff																Original

		Set #		AREA		4		7		10		11		16		22		25		27		28		29		30		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55		56		57		58		59				60				61				MIN		MAX		AVG		Std Dev		CMIR		Results		Oil



		1C		1						9																																				8		10																												10														8		10		9.00		1.00		130594		9		123-2

		1C		2						8																																				8		8																												8														8		8		8.00		0.00		SR		8

		1C		3						8																																				8		8																												8														8		8		8.00		0.00				8

		1C		4						8																																				8		8																												9														8		8		8.00		0.00				8

		1C		5						8																																				8		8																												8														8		8		8.00		0.00				8

		1C		6						8																																				8		8																												8														8		8		8.00		0.00				8

		1C		7						8																																				9		8																												10														8		9		8.33		0.58				8

		1C		8						9																																				9		9																												10														9		9		9.00		0.00				9

		1C		9						8																																				8		8																												8														8		8		8.00		0.00				8

		1C		10						8																																				8		9																												10														8		9		8.33		0.58				8

				Total Rust						8.2																																				8.1		8.4																												8.8														8.13		8.35		8.22		0.12				8.2





		2C		1						10																																				10		10																												9														10		10		10.00		0.00		122900		10		155-1

		2C		2						8																																				8		8																												9														8		8		8.00		0.00		LZ		8

		2C		3						8																																				8		8																												8														8		8		8.00		0.00				8

		2C		4						10																																				10		10																												10														10		10		10.00		0.00				8

		2C		5						10																																				10		10																												10														10		10		10.00		0.00				10

		2C		6						10																																				10		10																												10														10		10		10.00		0.00				10

		2C		7						10																																				10		10																												10														10		10		10.00		0.00				10

		2C		8						10																																				10		10																												8														10		10		10.00		0.00				10

		2C		9						10																																				10		10																												10														10		10		10.00		0.00				10

		2C		10						10																																				10		10																												8														10		10		10.00		0.00				10

				Total Rust						9.4																																				9.4		9.4																												9.2														9.43		9.43		9.43		0.00				9.1





		3		1						9																																				10		9		10																										9														9		10		9.50		0.58		122904		10		123-2

		3		2						8																																				8		8		9																										8														8		9		8.25		0.50		LZ		9

		3		3						8																																				8		8		8																										8														8		8		8.00		0.00				8

		3		4						10																																				8		8		9																										9														8		10		8.75		0.96				8

		3		5						10																																				9		8		9																										9														8		10		9.00		0.82				8

		3		6						9																																				8		8		9																										9														8		9		8.50		0.58				8

		3		7						8																																				9		8		10																										8														8		10		8.75		0.96				10

		3		8						9																																				9		9		10																										8														9		10		9.25		0.50				10

		3		9						8																																				8		8		8																										8														8		8		8.00		0.00				8

		3		10						9																																				9		9		10																										9														9		10		9.25		0.50				9

				Total Rust						8.8																																				8.5		8.3		9.2																										8.5														8.26		9.15		8.68		0.39				8.7





		4		1						9																																				9		9																												9														9		9		9.00		0.00		124975		8		123-2

		4		2						8																																				8		8																												8														8		8		8.00		0.00		SR		8

		4		3						8																																				8		8																												8														8		8		8.00		0.00				8

		4		4						10																																				8		8																												8														8		10		8.67		1.15				8

		4		5						9																																				8		9																												9														8		9		8.67		0.58				8

		4		6						8																																				8		8																												8														8		8		8.00		0.00				8

		4		7						10																																				10		9																												8														9		10		9.67		0.58				9

		4		8						9																																				10		8																												8														8		10		9.00		1.00				8

		4		9						8																																				8		8																												8														8		8		8.00		0.00				8

		4		10						9																																				9		9																												9														9		9		9.00		0.00				8

				Total Rust						8.78																																				8.4		8.3																												8.3														8.31		8.78		8.51		0.24				8.1





		5		1						10																																				10		10		10																										9						8								10		10		10.00		0.00		122903		10		123-2

		5		2						9																																				9		9		9																										9						9								9		9		9.00		0.00		LZ		9

		5		3						9																																				8		8		9																										8						10								8		9		8.50		0.58				9

		5		4						9																																				9		8		9																										8						9								8		9		8.75		0.50				8

		5		5						8																																				8		8		8																										9						9								8		8		8.00		0.00				8

		5		6						8																																				8		8		8																										8						9								8		8		8.00		0.00				9

		5		7						8																																				8		8		10																										9						9								8		10		8.50		1.00				8

		5		8						8																																				9		8		9																										8						9								8		9		8.50		0.58				8

		5		9						8																																				8		8		10																										8						9								8		10		8.50		1.00				8

		5		10						8																																				8		8		9																										8						8								8		9		8.25		0.50				8

				Total Rust						8.63																																				8.6		8.4		9.1																										8.4						8.9								8.37		9.05		8.67		0.28				8.5















































 	




L-37 Pinion

		 ASTM Gear Calibration Workshop

		Afton Chemical, Richmond, VA, January 9-11, 2019

		 

		L-37 PINION GEARS

		 				Yanchar		Rose		Sanchez, A		Radonich		Adams		Rodriguez		Kozlowski		Lopez				Stocks		Foecking		Barrera				Lonsway		Aguirre		Trevino		Kozak		Kraemer		Potocar		Dominguez		DeCapite		Bolaney																										Beard		Hayden		Schwenk		Zyski		Muransky		Venhoff														RCMS		RCMS		RCMS

		SET #		DISTRESS		4		7		10		11		16		22		25		27		28		29		30		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55		55		56		58		59		60				61		 		MIN		MAX		AVG		Std Dev				Pinion #		Mean		STD		n



		1C		Ridging						8																																				8		9																										7		8		8										8		9		8.33		0.577				17		8		0.61		39

		1C		Rippling						9																																				9		9																										9		9		9										9		9		9.00		0.000						8.9		0.5

		1C		Wear						6																																				6		6																										6		8		6										6		6		6.00		0.000						5.9		0.52

		1C		Spitting						6.0																																				6.0		6.0																										5.0		6.0		6.0										6.00		6.00		6.00		0.000						6.1		0.394



		2C		Ridging						9																																				9		9																										8		9		9										9		9		9.00		0.000				37		9.2		0.53		37

		2C		Rippling						9																																				10		9																										9		9		9										9		10		9.33		0.577						9.1		0.43

		2C		Wear						7																																				8		7																										8		9		6										7		8		7.33		0.577						7.7		0.58

		2C		Spitting						9.9																																				9.9		9.9																										9.9		9.9		9.9										9.90		9.90		9.90		0.000						9.91		0.023



		3C		Ridging						6																																				5		5																										5		6		5										5		6		5.33		0.577				15		5.6		0.7		40

		3C		Rippling						9																																				8		8																										9		9		8										8		9		8.33		0.577						8.6		0.68

		3C		Wear						6																																				6		5																										6		8		5										5		6		5.67		0.577						5.6		0.5

		3C		Spitting						8.0																																				8.0		8.0																										7.0		7.0		7.0										8.00		8.00		8.00		0.000						7.63		0.49



		4C		Ridging						9																																				8		9																										8		9		9										8		9		8.67		0.577				39		8.7		0.46		38

		4C		Rippling						9																																				8		10																										9		9		9										8		10		9.00		1.000						9		0.37

		4C		Wear						6																																				6		7																										7		9		7										6		7		6.33		0.577						6.4		0.5

		4C		Spitting						9.9																																				9.9		9.9																										9.9		9.9		9.9										9.90		9.90		9.90		0.000						9.9		0.01



		5		Ridging						9																																				9		9																										9		8		9										9		9		9.00		0.000				43		9		0.17		35

		5		Rippling						9																																				10		9																										9		9		9										9		10		9.33		0.577						9.4		0.5

		5		Wear						7																																				7		6																										8		6		6										6		7		6.67		0.577						6.8		0.6

		5		Spitting						9.9																																				9.9		9.9																										9.9		9.9		9.9										9.90		9.90		9.90		0.000						9.9		0.01



		6		Ridging						9																																				10		10																										9		9		9										9		10		9.67		0.577				32		9.5		0.51		35

		6		Rippling						9																																				9		9																										9		8		9										9		9		9.00		0.000						8.9		0.34

		6		Wear						7																																				8		7																										6		7		8										7		8		7.33		0.577						7.4		0.55

		6		Spitting						9.9																																				9.9		9.9																										9.9		9.9		9.9										9.90		9.90		9.90		0.000						9.9		0.017



		7		Ridging						8																																				8		9																										9		8		8										8		9		8.33		0.577				11		8.6		0.49		37

		7		Rippling						7																																				6		7																										8		7		6										6		7		6.67		0.577						6.5		0.61

		7		Wear						6																																				6		6																										6		6		6										6		6		6.00		0.000						6.2		0.44

		7		Spitting						9.6																																				9.9		9.7																										9.7		9.9		9.7										9.60		9.90		9.73		0.153						9.59		0.172



		8		Ridging						8																																				8		9																										8		7		7										8		9		8.33		0.577				2		8.5		0.51		36

		8		Rippling						8																																				8		9																										9		10		8										8		9		8.33		0.577						7.9		0.72

		8		Wear						6																																				6		6																										6		7		6										6		6		6.00		0.000						5.9		0.28

		8		Spitting						9.4																																				9.6		9.6																										9.0		9.5		9.5										9.40		9.60		9.53		0.115						9.59		0.185



		9		Ridging						6																																				5		6																										6		5		5										5		6		5.67		0.577				27		5.6		0.65		38

		9		Rippling						8																																				10		9																										9		9		8										8		10		9.00		1.000						8.7		0.66

		9		Wear						6																																				6		6																										6		6		6										6		6		6.00		0.000						5.6		0.55

		9		Spitting						9.8																																				9.7		9.8																										9.0		9.8		9.0										9.70		9.80		9.77		0.058						9.76		0.141



		10		Ridging						8																																				7		8																										7		7		8										7		8		7.67		0.577				38		7.2		0.62		35

		10		Rippling						9																																				9		9																										9		9		9										9		9		9.00		0.000						9.1		0.42

		10		Wear						7																																				6		7																										6		8		6										6		7		6.67		0.577						6.4		0.5

		10		Spitting						9.9																																				9.9		9.9																										9.9		9.9		9.9										9.90		9.90		9.90		0.000						9.91		0.024



		11		Ridging						9																																				9		9																										9		9		9										9		9		9.00		0.000				57		8.9		0.34		32

		11		Rippling						8																																				7		8																										8		8		8										7		8		7.67		0.577						8.6		0.62

		11		Wear						6																																				6		7																										7		7		6										6		7		6.33		0.577						5.9		0.3

		11		Spitting						9.6																																				9.5		9.7																										9.7		9.7		9.7										9.50		9.70		9.60		0.100						9.6		0.106



		12		Ridging						9																																				9		10																										9		9		9										9		10		9.33		0.577				48		9.3		0.52		35

		12		Rippling						9																																				9		9																										9		8		9										9		9		9.00		0.000						9.1		0.45

		12		Wear						6																																				6		8																										6		9		6										6		8		6.67		1.155						6.5		0.61

		12		Spitting						9.9																																				9.9		9.9																										9.9		9.9		9.9										9.90		9.90		9.90		0.000						9.89		0.024









































































































































































































































































































































 	




L-37 Ring

		 ASTM Gear Calibration Workshop

		Afton Chemical, Richmond, VA, July 9-11, 2019

		 

		L-37 RING GEARS

		 				Yanchar		Rose		Sanchez, A		Radonich		Adams		Rodriguez		Kozlowski		Lopez				Stocks		Foecking		Barrera				Lonsway		Aguirre		Trevino		Kozak		Kraemer		Potocar		Dominguez		DeCapite		Bolaney																																		Hayden		Beard		Sanchez, C		Schwenk														January 2019'								July 2018'								January 2018'								January 2017'								July 2016'								January 2016'								July 2015'								January 2015'								July 2014'								January 2014'								July 2013'								January 2013'

		SET #		DISTRESS		4		7		10		11		16		22		25		27		28		29		30		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55		55		56		58		59		60								61		 		MIN		MAX		AVG		Std Dev				MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev		MIN		MAX		AVG		Std Dev



		1C		Ridging						10																																				10		10																																		9		9				9				10		10		10.00		0.000				9		10		9.60		0.548		9		10		9.60		0.548		7		10		9.50		1.069																																										9		10

		1C		Rippling						10																																				10		10																																		9		9				9				10		10		10.00		0.000				9		10		9.20		0.447		9		10		9.20		0.447		8		10		9.38		0.744																																										9		10

		1C		Wear						7																																				9		9																																		9		8				9				7		9		8.33		1.155				7		9		8.40		0.894		7		9		8.40		0.894		7		9		7.75		0.707																																										7		9

		1C		Spitting						9.9																																				9.9		9.9																																		9.9		9.9				9.9				9.9		9.9		9.90		0.000				10		10		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035																																										9.9		9.9



		2C		Ridging						7																																				7		7																																		6		7				7				7		7		7.00		0.000				7		8		7.20		0.447		7		8		7.20		0.447		7		10		7.75		1.035																																										7		8

		2C		Rippling						10																																				10		10																																		9		9				9				10		10		10.00		0.000				9		10		9.60		0.548		9		10		9.60		0.548		8		10		9.13		0.641																																										9		10

		2C		Wear						6																																				7		7																																		8		6				6				6		7		6.67		0.577				6		8		6.60		0.894		6		8		6.60		0.894		6		8		6.88		0.641																																										6		7

		2C		Spitting						9.9																																				9.9		9.8																																		9.9		9.9				9.9				9.8		9.9		9.87		0.058				10		10		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035																																										9.8		9.9



		3C		Ridging						9																																				10		10																																		9		9				9				9		10		9.67		0.577				9		10		9.60		0.548		9		10		9.60		0.548		9		10		9.63		0.518																																										10		10

		3C		Rippling						10																																				9		10																																		9		9				9				9		10		9.67		0.577				8		10		9.00		0.707		8		10		9.00		0.707		7		10		9.00		0.926																																										9		10

		3C		Wear						7																																				9		8																																		9		8				9				7		9		8.00		1.000				8		9		8.40		0.548		8		9		8.40		0.548		7		9		7.88		0.641																																										7		9

		3C		Spitting						9.9																																				9.9		9.9																																		9.9		9.9				9.9				9.9		9.9		9.90		0.000				10		10		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000																																										9.9		9.9



		4C		Ridging						4																																				5		4																																		4		4				4				4		5		4.33		0.577				4		5		4.60		0.548		4		5		4.60		0.548		4		6		4.50		0.756																																										4		5

		4C		Rippling						10																																				9		9																																		9		9				9				9		10		9.33		0.577				9		10		9.20		0.447		9		10		9.20		0.447		9		10		9.38		0.518																																										9		10

		4C		Wear						6																																				6		6																																		5		5				5				6		6		6.00		0.000				5		6		5.40		0.548		5		6		5.40		0.548		5		6		5.50		0.535																																										5		6

		4C		Spitting						9.8																																				9.8		9.7																																		9.9		9.9				9.9				9.7		9.8		9.77		0.058				10		10		9.72		0.205		9.5		9.9		9.72		0.205		9.8		9.9		9.84		0.052																																										9.7		9.9



		5		Ridging						9																																				10		10																																		9		9				9				9		10		9.67		0.577				9		10		9.40		0.548		9		10		9.40		0.548		9		10		9.63		0.518		9		10		9.63		0.518		9		10		9.20		0.447		9		10		9.43		0.535		9		9		9.00		0.000		9		10		9.88		0.354		9		10		9.40		0.548		9		10		9.63		0.518		9		10		9.83		0.408		8		10		9.67		0.707

		5		Rippling						9																																				10		10																																		9		9				9				9		10		9.67		0.577				9		10		9.20		0.447		9		10		9.20		0.447		9		10		9.38		0.518		9		10		9.25		0.463		7		10		8.80		1.095		8		10		9.29		0.756		9		9		9.00		0.000		9		10		9.50		0.535		9		10		9.40		0.548		9		10		9.13		0.354		9		10		9.50		0.548		8		10		9.00		0.707

		5		Wear						7																																				9		8																																		8		8				8				7		9		8.00		1.000				7		9		8.40		0.894		7		9		8.40		0.894		7		8		7.88		0.354		7		9		7.88		0.641		7		9		7.80		0.837		7		9		8.00		0.816		7		8		7.75		0.500		7		9		8.00		0.535		7		9		7.80		0.837		7		9		8.38		0.916		8		9		8.50		0.548		7		9		7.89		0.601

		5		Spitting						9.9																																				9.9		9.9																																		9.9		9.9				9.9				9.9		9.9		9.90		0.000				10		10		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.038		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.033



		6		Ridging						9																																				9		10																																		9		8				8				9		10		9.33		0.577				9		10		9.40		0.548		9		10		9.40		0.548		9		10		9.25		0.463		9		10		9.38		0.518		9		10		9.20		0.447		9		10		9.14		0.378		9		9		9.00		0.000		9		10		9.50		0.535		9		10		9.20		0.447		9		10		9.13		0.354		9		10		9.50		0.548		8		10		9.22		0.667

		6		Rippling						10																																				10		10																																		9		9				9				10		10		10.00		0.000				9		10		9.60		0.548		9		10		9.60		0.548		9		10		9.75		0.463		9		10		9.63		0.518		9		10		9.40		0.548		9		10		9.57		0.535		9		9		9.00		0.000		9		10		9.88		0.354		9		10		9.60		0.548		9		10		9.50		0.535		9		10		9.83		0.408		8		10		9.33		0.707

		6		Wear						8																																				8		8																																		9		8				9				8		8		8.00		0.000				7		9		8.60		0.894		7		9		8.60		0.894		7		8		7.88		0.354		7		9		7.75		0.886		7		9		8.40		0.894		7		9		8.14		0.690		8		9		8.75		0.500		8		9		8.38		0.518		7		9		8.00		0.707		7		9		8.38		0.916		7		9		8.50		0.837		7		9		8.00		0.500

		6		Spitting						9.9																																				9.9		9.9																																		9.9		9.9				9.9				9.9		9.9		9.90		0.000				10		10		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.038		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.033



		7		Ridging						10																																				10		10																																		9		9				9				10		10		10.00		0.000				9		10		9.60		0.548		9		10		9.60		0.548		9		10		9.75		0.463		9		10		9.63		0.518		9		10		9.20		0.447		9		10		9.86		0.378		9		10		9.50		0.577		9		10		9.75		0.463		9		10		9.80		0.447		9		10		9.63		0.518		10		10		10.00		0.000		8		10		9.78		0.667

		7		Rippling						9																																				10		10																																		7		9				8				9		10		9.67		0.577				9		10		9.40		0.548		9		10		9.40		0.548		8		10		9.38		0.744		9		10		9.50		0.535		8		9		8.80		0.447		8		10		9.14		0.690		9		10		9.25		0.500		9		10		9.50		0.535		9		10		9.80		0.447		8		10		9.00		0.756		9		10		9.67		0.516		8		10		9.11		0.928

		7		Wear						7																																				9		7																																		8		8				8				7		9		7.67		1.155				7		9		8.00		0.707		7		9		8.00		0.707		7		8		7.13		0.354		7		8		7.25		0.463		7		9		7.80		0.837		7		8		7.14		0.378		7		8		7.50		0.577		7		8		7.38		0.518		7		8		7.60		0.548		7		9		7.63		0.916		7		8		7.50		0.548		7		8		7.67		0.500

		7		Spitting						9.9																																				9.9		9.9																																		9.9		9.9				9.9				9.9		9.9		9.90		0.000				10		10		9.92		0.045		9.9		10.0		9.92		0.045		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.038		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.033



		8		Ridging						4																																				4		5																																		4		4				4				4		5		4.33		0.577				4		6		5.00		0.707		4		6		5.00		0.707		4		5		4.75		0.463		4		5		4.88		0.354		4		5		4.60		0.548		4		7		5.00		1.155		5		6		5.50		0.577		4		6		4.50		0.756		4		6		4.40		0.894		5		6		5.13		0.354		4		6		5.00		0.632		4		7		5.22		0.833

		8		Rippling						9																																				9		8																																		9		9				8				8		9		8.67		0.577				9		9		9.00		0.000		9		9		9.00		0.000		7		10		8.38		1.061		6		10		8.50		1.309		8		10		9.00		0.707		8		10		8.86		0.690		8		9		8.50		0.577		8		10		9.25		0.886		9		10		9.20		0.447		8		9		8.50		0.535		8		10		9.00		0.632		7		10		8.67		1.000

		8		Wear						4																																				6		6																																		5		6				6				4		6		5.33		1.155				5		6		5.80		0.447		5		6		5.80		0.447		5		6		5.63		0.518		5		6		5.75		0.463		5		6		5.80		0.447		5		7		6.00		0.577		5		7		6.00		0.816		4		6		5.63		0.744		5		6		5.80		0.447		6		6		6.00		0.000		5		6		5.67		0.516		5		7		6.33		0.707

		8		Spitting						9.6																																				9.9		9.9																																		9.6		9.9				9.8				9.6		9.9		9.80		0.173				10		10		9.80		0.173		9.5		9.9		9.80		0.173		9.8		9.9		9.85		0.053		9.8		9.9		9.85		0.053		9.6		9.9		9.76		0.114		9.8		9.9		9.84		0.053		9.5		9.9		9.70		0.183		9.7		9.9		9.81		0.099		9.7		9.9		9.84		0.089		8.0		9.9		9.56		0.639		9.5		9.9		9.80		0.155		9.5		9.9		9.81		0.127



		9		Ridging						8																																				7		9																																		6		7				7				7		9		8.00		1.000				7		9		7.80		0.837		7		9		7.80		0.837		7		8		7.25		0.463		7		9		7.63		0.744		7		8		7.60		0.548		7		8		7.71		0.488		7		8		7.50		0.577		7		9		7.88		0.641		6		8		7.00		0.707		7		8		7.88		0.354		7		8		7.50		0.548		7		8		7.56		0.527

		9		Rippling						9																																				9		9																																		9		9				9				9		9		9.00		0.000				9		10		9.20		0.447		9		10		9.20		0.447		9		10		9.38		0.518		8		10		9.00		0.756		9		10		9.40		0.548		9		10		9.29		0.488		9		9		9.00		0.000		9		10		9.75		0.463		9		10		9.20		0.447		9		10		9.25		0.463		9		10		9.17		0.408		8		10		9.22		0.667

		9		Wear						7																																				7		7																																		7		7				7				7		7		7.00		0.000				6		7		6.80		0.447		6		7		6.80		0.447		7		7		7.00		0.000		7		8		7.13		0.354		7		7		7.00		0.000		7		7		7.00		0.000		7		7		7.00		0.000		7		8		7.13		0.354		7		7		7.00		0.000		6		9		7.25		0.886		6		7		6.83		0.408		7		8		7.22		0.441

		9		Spitting						10.0																																				9.9		9.9																																		9.9		9.9				9.9				9.9		10.0		9.93		0.058				10		10		9.92		0.045		9.9		10.0		9.92		0.045		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.038		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		10.0		9.92		0.041		9.9		9.9		9.90		0.000



		10		Ridging						5																																				5		6																																		4		5				4				5		6		5.33		0.577				4		5		4.40		0.548		4		5		4.40		0.548		4		6		4.63		0.744		4		6		4.75		0.707		4		5		4.60		0.548		4		7		4.86		1.069		4		7		5.50		1.291		4		6		4.63		0.744		4		5		4.40		0.548		5		7		5.38		0.744		3		6		4.83		0.983		4		7		5.00		1.000

		10		Rippling						9																																				8		9																																		9		8				8				8		9		8.67		0.577				8		9		8.80		0.447		8		9		8.80		0.447		6		9		7.88		0.991		7		9		8.63		0.744		7		10		8.80		1.095		7		9		8.43		0.787		8		9		8.50		0.577		8		10		9.00		0.535		8		9		8.80		0.447		7		9		8.38		0.744		6		9		8.33		1.211		6		10		8.11		1.364

		10		Wear						5																																				6		6																																		5		6				5				5		6		5.67		0.577				5		6		5.80		0.447		5		6		5.80		0.447		4		6		5.50		0.926		4		7		5.75		0.886		5		6		5.80		0.447		5		7		6.00		0.577		4		7		5.75		1.258		5		6		5.75		0.463		5		7		6.00		0.707		5		7		6.00		0.535		5		6		5.50		0.548		5		7		6.00		0.707

		10		Spitting						9.8																																				9.9		9.9																																		9.8		9.9				9.9				9.8		9.9		9.87		0.058				10		10		9.86		0.055		9.8		9.9		9.86		0.055		9.8		9.9		9.84		0.052		9.9		9.9		9.90		0.000		9.6		9.9		9.80		0.141		9.7		9.9		9.84		0.079		9.8		9.9		9.88		0.050		9.5		9.9		9.81		0.136		9.8		9.9		9.86		0.055		8.0		9.9		9.64		0.663		9.8		9.9		9.87		0.052		9.8		9.9		9.84		0.053



		11		Ridging						9																																				10		10																																		9		9				9				9		10		9.67		0.577				9		10		9.60		0.548		9		10		9.60		0.548		9		10		9.63		0.518		9		10		9.63		0.518		9		10		9.20		0.447		9		10		9.29		0.488		9		10		9.25		0.500		9		10		9.63		0.518		8		10		9.20		0.837		9		10		9.38		0.518		9		10		9.83		0.408		8		10		9.44		0.726

		11		Rippling						9																																				8		9																																		8		9				9				8		9		8.67		0.577				8		10		9.20		0.837		8		10		9.20		0.837		8		10		9.13		0.641		9		10		9.38		0.518		9		10		9.40		0.548		7		10		9.14		1.069		9		9		9.00		0.000		9		10		9.50		0.535		9		10		9.40		0.548		8		10		8.88		0.641		9		10		9.50		0.548		8		10		9.11		0.782

		11		Wear						8																																				7		8																																		8		8				9				7		8		7.67		0.577				7		9		8.20		0.837		7		9		8.20		0.837		7		8		7.50		0.535		7		9		7.75		0.707		7		9		7.80		0.837		7		9		7.71		0.756		7		9		8.25		0.957		8		9		8.25		0.463		7		8		7.80		0.447		7		9		8.13		0.835		7		9		8.17		0.753		7		8		7.78		0.441

		11		Spitting						9.9																																				9.9		9.9																																		9.9		9.9				9.9				9.9		9.9		9.90		0.000				10		10		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.035		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.8		9.9		9.89		0.035		9.9		9.9		9.90		0.000		9.9		10.0		9.91		0.033



		12		Ridging						7																																				5		7																																		5		6				6				5		7		6.33		1.155				6		7		6.40		0.548		6		7		6.40		0.548		5		7		6.13		0.641		5		9		6.88		1.246		6		7		6.40		0.548		5		7		6.00		0.816		6		8		7.00		0.816		5		8		6.38		0.916		5		7		5.60		0.894		6		8		6.63		0.744		6		7		6.33		0.516		5		7		6.22		0.667

		12		Rippling						9																																				10		8																																		9		8				9				8		10		9.00		1.000				9		10		9.20		0.447		9		10		9.20		0.447		8		10		8.88		0.641		5		10		8.63		1.506		9		10		9.20		0.447		8		10		8.86		0.690		8		9		8.75		0.500		9		10		9.38		0.518		9		10		9.60		0.548		8		9		8.75		0.463		9		10		9.50		0.548		7		10		8.89		0.928

		12		Wear						6																																				6		7																																		6		7				7				6		7		6.33		0.577				6		7		6.60		0.548		6		7		6.60		0.548		6		7		6.50		0.535		6		7		6.63		0.518		6		7		6.60		0.548		6		7		6.43		0.535		6		9		7.00		1.414		6		7		6.25		0.463		6		7		6.60		0.548		6		7		6.38		0.518		6		7		6.67		0.516		6		7		6.67		0.500

		12		Spitting						9.9																																				9.9		9.9																																		9.9		9.9				9.9				9.9		9.9		9.90		0.000				10		10		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.8		9.9		9.88		0.045		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.8		9.9		9.89		0.035		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.9		9.9		9.90		0.000		9.8		9.9		9.88		0.044







































































































































































































































































































































						 













 	




L-42

		 ASTM Gear Calibration Workshop

		Afton Chemical, Richmond, VA, July 9-11, 2019

		 

		L-42 GEARS

						Yanchar		Rose		Sanchez, A		Radonich		Adams		Rodriguez		Kozlowski		Lopez				Stocks		Foecking		Barrera				Lonsway		Aguirre		Trevino		Kozak		Kraemer		Potocar		Dominguez		DeCapite		Bolaney																										Beard		Hayden		Schwenk		Zyski		Muransky		Venhoff																		RCMS

		SET #				4		7		10		11		16		22		25		27		28		29		30		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55		55		57		58		59						60		61				MIN		MAX		AVG		Std Dev				RCMS #		Mean		std		n



		1C		Pinion						26																																				25		26																										25		33		26												25		26		25.7		0.58				8		25.2		2.24		38

		1C		Ring						20																																				17		22																										17		14		18												17		22		19.7		2.52						17.4		2.31



		2C		Pinion						6																																				6		6																										8		8		6												6		6		6.0		0.00				44		6.6		0.8		27

		2C		Ring						2																																				2		3																										4		5		2												2		3		2.3		0.58						2.6		0.75



		3C		Pinion						47																																				51		48																										53		58		47												47		51		48.7		2.08				50		50.2		4.13		27

		3C		Ring						37																																				36		39																										30		33		32												36		39		37.3		1.53						37.7		3.52



		4C		Pinion						16																																				18		14																										15		13		14												14		18		16.0		2.00				61		13.6		2.37		27

		4C		Ring						6																																				8		8																										9		7		6												6		8		7.3		1.15						6.5		1.25



		5		Pinion						33																																				42		37																										37		29		35				41		48						33		42		37.3		4.51				13		35.8		2.6		28

		5		Ring						26																																				20		27																										25		24		28				37		28						20		27		24.3		3.79						27.1		1.96



		6		Pinion						19																																				19		17																										23		18		19				17		20						17		19		18.3		1.15				36		17.8		1.38		26

		6		Ring						9																																				9		9																										9		7		10				13		9						9		9		9.0		0.00						9.6		1.24



		7		Pinion						22																																				18		19																										24		21		22				23		21						18		22		19.7		2.08				28		21.5		1.8		34

		7		Ring						14																																				11		12																										13		11		12				18		10						11		14		12.3		1.53						13.3		1.6



		8		Pinion						14																																				16		14																										16		17		15				20		10						14		16		14.7		1.15				25		14.7		1.5		39

		8		Ring						9																																				9		9																										10		9		9				15		8						9		9		9.0		0.00						10.2		1.27



		9		Pinion						16																																				17		16																										20		15		16				20		15						16		17		16.3		0.58				41		16.3		1.56		26

		9		Ring						7																																				7		9																										8		8		9				18		9						7		9		7.7		1.15						8.3		0.93



		10		Pinion						22																																				27		25																										26		23		24				25		25						22		27		24.7		2.52				30		25.5		3.06		33

		10		Ring						12																																				13		15																										13		11		15				20		16						12		15		13.3		1.53						16.1		1.96



		11		Pinion						28																																				26		27																										29		27		24				31		31						26		28		27.0		1.00				2		27.2		2.41		32

		11		Ring						19																																				16		16																										18		14		17				31		19						16		19		17.0		1.73						18.4		2.79



		12		Pinion						21																																				20		19																										20		13		20				18		21						19		21		20.0		1.00				29		19.1		2.02		37

		12		Ring						11																																				11		13																										12		7		14				13		11						11		13		11.7		1.15						13.7		1.7



































																																																																																												 























































































































































































 	




L-60

		 ASTM Gear Calibration Workshop

		Afton Chemical, Richmond, VA, July 9-11, 2019

		 

		L-60 GEARS (Large Gear Only)

						Yanchar		Rose		Sanchez, A		Radonich		Adams		Rodriguez		Kozlowski		Lopez				Stocks		Foecking		Barrera				Lonsway		Aguirre		Trevino		Kozak		Kraemer		Potocar		Dominguez		DeCapite		Bolaney		Beard																										Hayden		Schwenk		Zyski		Muransky		Venhoff

		SET #				4		7		10		11		16		22		25		27		28		29		30		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55				56		57		58		59										MIN		MAX		AVG		Std Dev				id		mean		std		n



		1C		Varnish						9.35																																				9.40		9.50		8.50																										9.16														8.50		9.50		9.19		0.463				5		9.108		0.37		54

		1C		Sludge						9.75																																				9.75		9.75		9.75																										9.70														9.75		9.75		9.75		0.000						9.746		0.09



		2C		Varnish						3.69																																				4.75		3.85		5.40																										5.09														3.69		5.40		4.42		0.801				31		7.564		0.29		5

		2C		Sludge						9.50																																				9.65		9.35		9.57																										9.64														9.35		9.65		9.52		0.127						9.690		0.11



		3C		Varnish						8.99																																				8.50		8.58		8.00																										8.40														8.00		8.99		8.52		0.406				26		8.214		0.40		58

		3C		Sludge						9.75																																				9.63		9.63		9.75																										9.60														9.63		9.75		9.69		0.069						9.741		0.05



		4C		Varnish						8.50																																				9.20		9.50		8.50																										8.80														8.50		9.50		8.93		0.506				2		8.774		0.47		63

		4C		Sludge						9.75																																				9.65		9.66		9.71																										9.47														9.65		9.75		9.69		0.046						9.682		0.10



		5		Varnish						8.45																																				8.75		8.50		8.00																										8.00														8.00		8.75		8.43		0.312				6		7.995		0.52		57

		5		Sludge						9.75																																				9.75		9.75		9.75																										9.67														9.75		9.75		9.75		0.000						9.737		0.04



		6		Varnish						5.40																																				6.31		5.46		5.47																										4.69														5.40		6.31		5.66		0.434				11		4.956		0.90		58

		6		Sludge						9.67																																				9.68		9.75		9.75																										9.69														9.67		9.75		9.71		0.043						9.619		0.15



		7		Varnish						9.40																																				9.40		9.13		8.20																										8.60														8.20		9.40		9.03		0.569				19		8.626		0.40		56

		7		Sludge						9.63																																				9.75		9.75		9.77																										9.66														9.63		9.77		9.73		0.064						9.765		0.09



		8		Varnish						8.88																																				8.56		7.80		8.05																										8.00														7.80		8.88		8.32		0.488				8		8.027		0.37		58

		8		Sludge						9.75																																				9.75		9.70		9.75																										9.63														9.70		9.75		9.74		0.025						9.759		0.04



		9		Varnish						7.07																																				6.48		5.57		6.80																										5.50														5.57		7.07		6.48		0.653				35						0

		9		Sludge						9.75																																				9.65		9.55		9.70																										9.43														9.55		9.75		9.66		0.085



		10		Varnish						3.99																																				2.59		2.80		2.97																										3.00														2.59		3.99		3.09		0.621				36						0

		10		Sludge						9.53																																				9.59		9.50		9.75																										9.31														9.50		9.75		9.59		0.111

























































 	




L-33 (7's Investigation)

		 ASTM Gear Calibration Workshop

		Afton Chemical, Richmond, VA, July 9-11, 2019

		 

		L-33 GEARS

						Yanchar		Rose		Sanchez, A		Radonich		Adams		Rodriguez		Kozlowski		Lopez				Stocks		Foecking		Barrera				Lonsway		Aguirre		Trevino		Kozak		Kraemer		Potocar		Dominguez		DeCapite		Bolaney 		Beard																								Beard		Hayden		Schwenk		Zyski		Muransky		Venhoff																Original

		Set #		AREA		4		7		10		11		16		22		25		27		28		29		30		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55		56		57		58		59						60		61				MIN		MAX		AVG		Std Dev		CMIR		Results		Oil



		1C		1						9																																				8		10																												10														8		10		9.00		1.00		130594		9		123-2

		1C		2						7																																				7		7																												8														7		7		7.00		0.00		SR		8

		1C		3						8																																				7		7																												7														7		8		7.33		0.58				8

		1C		4						8																																				8		8																												9														8		8		8.00		0.00				8

		1C		5						8																																				8		8																												8														8		8		8.00		0.00				8

		1C		6						8																																				8		8																												8														8		8		8.00		0.00				8

		1C		7						8																																				9		8																												10														8		9		8.33		0.58				8

		1C		8						9																																				9		9																												10														9		9		9.00		0.00				9

		1C		9						8																																				8		8																												9														8		8		8.00		0.00				8

		1C		10						8																																				8		9																												10														8		9		8.33		0.58				8

				Total Rust						8.0																																				7.8		8.1																												8.8														7.85		8.06		7.96		0.11				8.2





		2C		1						10																																				10		10																												9														10		10		10.00		0.00		122900		10		155-1

		2C		2						7																																				7		7																												9														7		7		7.00		0.00		LZ		8

		2C		3						7																																				7		7																												7														7		7		7.00		0.00				8

		2C		4						10																																				10		10																												10														10		10		10.00		0.00				8

		2C		5						10																																				10		10																												10														10		10		10.00		0.00				10

		2C		6						10																																				10		10																												10														10		10		10.00		0.00				10

		2C		7						10																																				10		10																												10														10		10		10.00		0.00				10

		2C		8						10																																				10		10																												8														10		10		10.00		0.00				10

		2C		9						10																																				10		10																												10														10		10		10.00		0.00				10

		2C		10						10																																				10		10																												8														10		10		10.00		0.00				10

				Total Rust						9.1																																				9.1		9.1																												9.1														9.14		9.14		9.14		0.00				9.1





		3		1						9																																				10		9		10																										9														9		10		9.50		0.58		122904		10		123-2

		3		2						8																																				8		7		9																										7														7		9		8.00		0.82		LZ		9

		3		3						7																																				7		7		7																										7														7		7		7.00		0.00				8

		3		4						10																																				8		8		9																										9														8		10		8.75		0.96				8

		3		5						10																																				9		8		9																										9														8		10		9.00		0.82				8

		3		6						9																																				8		8		9																										9														8		9		8.50		0.58				8

		3		7						8																																				9		8		10																										8														8		10		8.75		0.96				10

		3		8						9																																				9		9		10																										8														9		10		9.25		0.50				10

		3		9						8																																				8		8		7																										8														7		8		7.75		0.50				8

		3		10						9																																				9		9		10																										9														9		10		9.25		0.50				9

				Total Rust						8.7																																				8.4		8.0		9.0																										8.2														7.98		8.99		8.52		0.44				8.7





		4		1						9																																				9		9																												9														9		9		9.00		0.00		124975		8		123-2

		4		2						8																																				8		8																												8														8		8		8.00		0.00		SR		8

		4		3						8																																				7		8																												7														7		8		7.67		0.58				8

		4		4						10																																				8		8																												8														8		10		8.67		1.15				8

		4		5						9																																				8		9																												9														8		9		8.67		0.58				8

		4		6						8																																				8		8																												8														8		8		8.00		0.00				8

		4		7						10																																				10		9																												8														9		10		9.67		0.58				9

		4		8						9																																				10		8																												8														8		10		9.00		1.00				8

		4		9						8																																				8		8																												8														8		8		8.00		0.00				8

		4		10						9																																				9		9																												9														9		9		9.00		0.00				8

				Total Rust						8.78																																				8.4		8.3																												8.2														8.31		8.78		8.48		0.26				8.1





		5		1						10																																				10		10		10																										9														10		10		10.00		0.00		122903		10		123-2

		5		2						9																																				9		9		9																										9														9		9		9.00		0.00		LZ		9

		5		3						9																																				8		8		9																										8														8		9		8.50		0.58				9

		5		4						9																																				9		8		9																										7														8		9		8.75		0.50				8

		5		5						8																																				8		8		8																										9														8		8		8.00		0.00				8

		5		6						8																																				8		8		8																										8														8		8		8.00		0.00				9

		5		7						8																																				8		8		10																										9														8		10		8.50		1.00				8

		5		8						8																																				9		8		9																										7														8		9		8.50		0.58				8

		5		9						8																																				8		8		10																										8														8		10		8.50		1.00				8

		5		10						8																																				8		8		9																										8														8		9		8.25		0.50				8

				Total Rust						8.63																																				8.6		8.4		9.1																										8.2														8.37		9.05		8.67		0.28				8.5















































 	






More likely to rate an 8 on the AAM hardware than the Dana hardware on all three rating areas

Does using a correction factor in these areas make sense?

Rating Area 2 Rating Area 3 Rating Area 4
Oil Hardware N Size # of 5's # of 8's # of 9's # of 10's # of 5's # of 8's # of 9's # of 10's # of 5's # of 8's # of 9's # of 10's 

123-2
Dana V1L637 89 4 71 12 2 4 56 22 7 0 36 33 20

4% 80% 13% 2% 4% 63% 25% 8% 0% 40% 37% 22%

AAM K2XX 20 2 16 2 0 1 17 2 0 0 20 0 0
10% 80% 10% 0% 5% 85% 10% 0% 0% 100% 0% 0%

155-1
Dana V1L637 29 0 14 7 8 0 13 10 6 0 6 14 9

0% 48% 24% 28% 0% 45% 34% 21% 0% 21% 48% 31%

AAM K2XX 25 0 16 6 3 0 16 5 4 0 21 4 0
0% 64% 24% 12% 0% 64% 20% 16% 0% 84% 16% 0%
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Intertek Automotive Research Phone:

Aguirre, Nancy NV 5404 Bandera Road Fax:    

San Antonio, Texas 78238 E-mail: nancy.aguirre@intertek.com

ExxonMobil Phone: 678-493-3930

Attending Banas, Rob V 114 Arcadia Park Dr. Fax:     

Canton, GA 30114 E-mail:  rob.a.banas@exxonmobil.com

Intertek Automotive Research Phone: 

Barrera, Tony NV 5404 Bandera Road Fax:     

San Antonio, TX 78238 E-mail:tony.barrera@intertek.com

TMC Phone: 724-355-1854

Attending Beck, Dylan V 6555 Penn Avenue Fax:     

Pittsburgh, PA 15206 E-mail: djb@astmtmc.cmu.edu

Afton Chemical Corp Phone: 804-788-6332

Attending Bell, Don NV 500 Spring Street Fax:     804-788-6243

Richmond, Virginia 23219 E-mail:don.bell@aftonchemical.com

The Lubrizol Corporation Phone: 440-374-7742

Bolaney, Jonathan NV 29400 Lakeland Boulevard Fax:    

Wickliffe, Ohio 44092 E-mail: JUBY@lubrizol.com

Phone:419-887-3432

Attending Cabaj, Mike Linamar Fax:    

E-mail: michael.cabaj@linamar.com 
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TMC Phone: 412-365-1032

Clark, Jeff NV 6555 Penn Avenue Fax:    

Pittsburgh, PA 15206 E-mail: jac@astmtmc.cmu.edu

US Army CCDC-GVSC

Mail Stop 110 Phone: 586-282-4225 

Attending Comfort, Allen V 6501 E. 11 Mile Road Fax:     586-282-4244

Warren, MI 48397-5000 E-mail: allen.s.comfort.civ@mail.mil

AMSTA-TR-D / 210

Afton Chemical Corp Phone: 804-788-5097  

Attending Donovan, Eric V 500 Spring Street Fax:     

Richmond, Virginia 23218 E-mail: eric.donovan@aftonchemical.com

The Lubrizol Corporation Phone: 440-391-6374

Attending Drlja, Kristijan V 29400 Lakeland Boulevard Fax:    

Wickliffe, Ohio 44092 E-mail: krdr@lubrizol.com

Phone: 859-556-5031

Duho, Kwame NV Valvoline Fax:     

E-mail: jkduho@ashland.com

US Army TACOM

Mail Stop 110 Phone: 586-282-4221 

Dwornick, Bridget NV 6501 E. 11 Mile Road Fax:     586-574-4224

(Brosnan) Warren, MI 48397-5000 E-mail:bridget.l.dwornick.civ@mail.mil

RDTA-DP/210

The Lubrizol Corporation Phone: 440-347-2130

Attending Foecking, Brian NV 29400 Lakeland Boulevard Fax:    

Wickliffe, Ohio 44092 E-mail: brian.foecking@lubrizol.com
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Phone:281-544-7243

Gao,Hong NV Shell Global Solutions Fax:    

E-mail: hong.gao@shell.com

Afton Chemical Corp Phone: 804-788-5230

Gottwald, Thomas NV 500 Spring Street Fax:     

Richmond, Virginia 23219 E-mail:thomas.gottwald@aftonchemical.com

BASF Phone: 914-785-2083

Goyal, Arjun V 500 White Plains Road Fax:     

Tarrytown, NY 10951 E-mail:arjun.goyal@basf.com

Afton Chemical Corp Phone:

Hobson, Kevin NV 500 Spring Street Fax:    

Richmond, Virginia 23218 E-mail:kevin.hobson@aftonchemical.com

BASF Phone: 914-785-2206

Joy, Tisha NV Fax: 

E-mail: tisha.joy@basf.com

ExxonMobil Research Engineering Co. Phone:908-335-3780

Attending Kanga, Percy NV 1545 RTE 22E Fax: 

Clinton, NJ 08801 E-mail: percy.r.kanga@exxonmobil.com

Afton Chemical Corp Phone:248-302-8531

Attending Kearney, Bill NV 2000 Tower Center Fax: 

Southfield, MI 48075 E-mail: 
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Phone: 248-513-2538

Klein, Rick NV Valvoline Fax:     

E-mail: rmklein@ashland.com

Southwest Research Institute Phone: 210-522-3588

Koehler, Brian NV P.O. Drawer 28510 Fax:     210-684-7523

San Antonio, Texas 78228 E-mail: bkoehler@swri.edu

Intertek Automotive Research Phone:

Attending Lange, Anthony NV 5404 Bandera Road Fax:     

San Antonio, Texas 78238 E-mail: anthony.lange@intertek.com

The Lubrizol Corporation Phone: 440-347-4517

Lonsway, Chris NV 29400 Lakeland Boulevard Fax:     

Wickliffe, Ohio 44092 E-mail: chris.lonsway@lubrizol.com

The Lubrizol Corporation Phone: 440-347-8024

Marsic, Vera NV 29400 Lakeland Boulevard Fax:    

Wickliffe, Ohio 44092 E-mail: vera.marsic@lubrizol.com

Tienhe Chemical Phone: 804-252-6528

Milner, Jeff NV Fax:    

E-mail:  jmilner@tianhe-us.com

Phone: 

Minke, Andreas NV BASF Fax:    

E-mail:  andreas.minke@basf.com
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BASF Phone: 

Mosher, Donna NV 500 White Plains Road Fax:     

Tarrytown, NY 10951 E-mail: 

AAM Phone: 734-347-7742

Attending Muransky, Troy V 1840 Halbrook Fax:    

detroit, MI 48212 E-mail: troy.muransky@aam.com

The Lubrizol Corporation Phone: 

Prengaman, Chris NV 29400 Lakeland Boulevard Fax:    

Wickliffe, Ohio 44092 E-mail:Christopher.Prengaman@lubrizol.com

TMC Phone: 412-365-1036

Parke, Scott NV 6555 Penn Avenue Fax:    

Pittsburgh, PA 15206 E-mail: sdp@astmtmc.cmu.edu

Afton Chemical Corp Phone: 804-788-5294

Rice, Adam NV 500 Spring Street Fax:    

Richmond, Virginia 23219 E-mail: adam.rice@aftonchemical.com

Meritor Phone: 248-435-1544

Attending Rabinowitz, Daniel V 2135 W. Maple Road Fax:    

Troy, MI 48237 E-mail:Daniel.Rabinowitz@meritor.com

Intertek Automotive Research Phone: 

Rodriguez, Jesus (Jesse) NV 5404 Bandera Road Fax:    

San Antonio, Texas 78238 E-mail: jesus.rodriguez@intertek.com
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Phone: 804-788-5813

Rock, Bryan NV Afron Chemical Fax:    

E-mail: bryan.rock@aftonchemical.com

Afton Chemical Corp Phone: 804-788-5364

Attending Sangpearl, Matt 500 Spring Street Fax:    

Richmond, Virginia 23219 E-mail: matt.sangpearl@aftonchemical.com

Phone: 586-282-2272

Attending Sattler, Eric NV US Army Fax:    

E-mail: eric.r.sattler.civ@mail.mil

The Lubrizol Corporation Phone: 440-347-5102

Attending Slocum, Robert NV 29400 Lakeland Boulevard Fax:   

Wickliffe, Ohio 44092 Email: robert.slocum@lubrizol.com

Intertek Automotive Research Phone: 210-706-1570

Attending Smith, Dale V 5404 Bandera Road Fax:    210-684-6074

Chairman San Antonio, TX 78238 E-mail: dale.smith@intertek.com

Southwest Research Institute Phone: 210-522-2208

Attending Stevens, Mary V P.O. Drawer 28510 Fax: 

San Antonio, Texas 78228 E-mail: mary.stevens@swri.org

US ARMY Phone: 586-282-5170

Thrush, Steven NV Fax: 

TARDEC E-mail: steven.j.thrush.civ@main.mil
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Afton Chemical Corp Phone: 86 18251155728

Tian, Johnny NV 500 Spring Street Fax: 

Richmond, Virginia 23219 E-mail:gangquiang.tian@aftonchemical.com

Ford Transmission and Driveline Phone: 313-805-9495

Ved, Chintan V 35500 Plymoth Rd Fax:     734-523-3960

Lavonia , MI, 48150 E-mail: cved@ford.com

The Lubrizol Corporation Phone: 440-347-4879

Attending Venhoff, Wes NV 29400 Lakeland Boulevard Fax:    

Wickliffe, Ohio 44092 E-mail: wve@lubrizol.com

Southwest Research Institute Phone: 210-522-6266

Warden, Rebecca NV P.O. Drawer 28510 Fax:     210-684-7523

San Antonio, Texas 78228 E-mail: Rebecca.Warden@swri.edu

Phone: 248-977-9214

Zreik, Khaled V General Motors Fax:     

E-mail: khaled.zreik@gm.com

Afton Chemical Corp Phone: 804-788-5364

Attending Sangpearl, Matt 500 Spring Street Fax:    

Richmond, Virginia 23219 E-mail: matt.sangpearl@aftonchemical.com

Phone: 419-887-3432

Attending Zyski, Amy Dana Fax:    

E-mail: amy.zyski@dana.com
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