From: Deegan, Michael (M.D.)

To: Richard E. Grundza; Szappanos, George; Jason Soto Intertek; Sid Clark; "Eickstead, Christine M.";
christian.porter@aftonchemical.com; ben.maddock@aftonchemical.com; NON-LZ LOPEZ AL; "Rais, Khaled";
Zdrodowski, Rob (R.1.); john.loop@Iubrizol.com; Hoehn, Joseph

Subject: Review open items for Aged Oil LSPI Test Meeting Minutes
Date: Wednesday, April 06, 2022 8:16:20 AM
Attachments: Aged Oil Matrix Test Data-4-05-2022 Update V2.xlsx

For: Tuesday, April 5, 2022

Attendees: Deegan, Michael (M.D.); Richard E. Grundza; Szappanos, George; Jason Soto, Eickstead,
Christine; Christian Porter; Ben Maddock; LOPEZ AL; Hoehn, Joseph

Subject: Review open items for Aged Oil LSPI Test

Minutes:

Reviewed current Aging Data and discussed next steps.

o Labs to finish runs and collected data.

o Labs to forward EOT samples to Intertek for analysis upon completion of all Aging.

= Send to Intertek, Attn. Jason Soto

Team to review attached spreadsheet for correctness and Mr. Grundza will update on TMC
website.
Statisticians to be alerted of upcoming aged oil result reviews.
LSPI Testing to start in approx. (3) weeks.

Please let me know if there are any questions or corrections.

Sincerely,

M. D. Deegan

Michael Deegan
FCSD/SEO Lubricant Technical Specialist

Ford Motor Company

mdeegan@ford.com
313-805-8942
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Lab Data

		General Matrix Information																				SOT								EOT																																				New																																EOT																																% difference relative to NEW ((NEW-EOT)/(NEW)

		Lab		Matrix Run #		Engine #		Sponsor		Test #		SOT		EOT		Valid
QI		Oil		Comments		TAN		TBN		KV 40		KV 100		TAN		TBN		KV 40		KV 100		TGA Soot		Oxidation		Nitration		Fuel Dilution		Weight at EOT (grams)		TAN % Delta		TBN %
Delta		TGA Soot		Oxidation		Nitration		Fuel Dilution		KV 100 EOT		Oil Type		Lab		Aluminum (Al) by D5185		Boron (B) by D5185		Calcium (Ca) by D5185		Chromium (Cr) by D5185		Copper (Cu) by D5185		Iron (Fe) by D5185		Lead (Pb) by D5185		Magnesium (Mg) by D5185		Manganese (Mn) by D5185		Molybdenum (Mo) by D5185		Potassium (K) by D5185		Phosphorus (P) by D5185		Silicone (Si) by D5185		Sodium (Na) by D5185		Tin (Sn) by D5185		Zinc (Zn) by D5185		Aluminum (Al) by D5185		Boron (B) by D5185		Calcium (Ca) by D5185		Chromium (Cr) by D5185		Copper (Cu) by D5185		Iron (Fe) by D5185		Lead (Pb) by D5185		Magnesium (Mg) by D5185		Manganese (Mn) by D5185		Molybdenum (Mo) by D5185		Potassium (K) by D5185		Phosphorus (P) by D5185		Silicone (Si) by D5185		Sodium (Na) by D5185		Tin (Sn) by D5185		Zinc (Zn) by D5185		Aluminum (Al) by D5185		Boron (B) by D5185		Calcium (Ca) by D5185		Chromium (Cr) by D5185		Copper (Cu) by D5185		Iron (Fe) by D5185		Lead (Pb) by D5185		Magnesium (Mg) by D5185		Manganese (Mn) by D5185		Molybdenum (Mo) by D5185		Potassium (K) by D5185		Phosphorus (P) by D5185		Silicone (Si) by D5185		Sodium (Na) by D5185		Tin (Sn) by D5185		Zinc (Zn) by D5185

		G		5		2		API		UOLSPI172-0-1						Y		A		Oil A		2.7		8		36.88		8.84		3.43		4.7		32.16		7.26		0.5		9		18		5.5		4464		27%		-41%		0.5		9		18		5.5		7.26		Oil A		G

		G		23		1		INT		UOLSPI172-0-4						Y		A		Oil A		2.75		7.4		37		8.86		3.9		5.1		32.58		7.44		0.3		9		19		2.4		4626		42%		-31%		0.3		9		19		2.4		7.44		Oil A		G

		A		1		1 (CW75F)		API		27A-11-93		11-Mar-22		14-Mar-22		Y		A		Oil A		2.08		7.81		37.11		8.83		2.97		5.1		35.75		8.14		0.7		7.36		9.12		2.2		4294		43%		-35%		0.7		7.36		9.12		2.2		8.14		Oil A		A

		A		8		2 (CW78F)		ASTM		27A-12-94		18-Mar-22		21-Mar-22		Y		A		Oil A		2.06		8.04		36.99		8.87		3.01		4.67		33.034		7.486		0.629		7.64		9.31		2.5		4368		46%		-42%		0.629		7.64		9.31		2.5		7.486		Oil A		A

		A		19		2 (CW78F)		SwRI		27A-14-96		31-Mar-22		4-Apr-22		Y		A		Oil A		2.24		7.96		37.255								33.305				0.713		8.57		11.36				4447		-100%		-100%		0.713		8.57		11.36		0		0		Oil A		A

		D		10		1		ASTM		CA109-OA-002		11-Mar-22		14-Mar-22		Y		A		Oil A		2.4		5.3		36.98		8.834		3.4		4.5		32.34		7.38		0.643		9.6		19.18		2.1				42%		-15%		0.643		9.6		19.18		2.1		7.38		Oil A		D		1		228		1515		0		0		2		0		800		0		0		0		760		4		0		0		868		2		38		1449		0		7		7		0		780		1		2		7		728		46		4		0		825		-100%		83%		4%		ERROR:#DIV/0!		ERROR:#DIV/0!		-250%		ERROR:#DIV/0!		3%		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		4%		-1050%		ERROR:#DIV/0!		ERROR:#DIV/0!		5%

		D		16		2		Lab D		CA109-OA-003		21-Mar-22		24-Mar-22		Y		A		Oil A		2.5		6.8		37		8.876		3.3		4.2		32.35		7.359		0.732		10.57		24.61				4558		32%		-38%		0.732		10.57		24.61		0		7.359		Oil A		D		1		227		1528		0		0		2		0		807		0		0		0		770		5		0		0		883		2		21		1466		0		2		7		0		803		0		1		4		744		39		0		0		838		-100%		91%		4%		ERROR:#DIV/0!		ERROR:#DIV/0!		-250%		ERROR:#DIV/0!		0%		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		3%		-680%		ERROR:#DIV/0!		ERROR:#DIV/0!		5%

		B		3		21004-5		FORD		329-0-2		11-Mar-22		15-Mar-22		Y		A		Oil A		2.73		7.9		38.1		8.84		2.83		5.4		34.44		7.31		0.17		0		8.36		3.1		4400		4%		-32%		0.17		0		8.36		3.1		7.31		Oil A		B		0		228		1442		0		0		3		0		789		0		0		0		800		4		0		0		859		0		42		1421		0		8		7		0		780		1		1		2		733		14		0		0		837		ERROR:#DIV/0!		82%		1%		ERROR:#DIV/0!		ERROR:#DIV/0!		-133%		ERROR:#DIV/0!		1%		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		8%		-250%		ERROR:#DIV/0!		ERROR:#DIV/0!		3%

		B		21		22001-2		LZ		329-0-3				22-Mar-22		Y		A		Oil A		2.85		7.4		39.36		8.85		3.22		4.8		32.57		7.4		0.24		0		10.27		3.4		4235		13%		-35%		0.24		0		10.27		3.4		7.4		Oil A		B		0		231		1482		0		0		2		0		806		0		0		0		808		4		0		0		890		0		40		1394		0		5		7		1		770		0		1		2		717		21		4		0		814		ERROR:#DIV/0!		83%		6%		ERROR:#DIV/0!		ERROR:#DIV/0!		-250%		ERROR:#DIV/0!		4%		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		11%		-425%		ERROR:#DIV/0!		ERROR:#DIV/0!		9%

		G		11		1		ASTM		UOLSPI172-0-2						Y		B		Oil B		2.8		6.2		37.83		8.88		3.42		3.2		31.13		7.25		0.7		9		14		3.5		4682		22%		-48%		0.7		9		14		3.5		7.25		Oil B		G

		G		17		2		Oronite		UOLSPI172-0-3						Y		B		Oil B		2.82		6.3		37.42		8.9		3.73		3		32.31		7.39		0.7		8		14		3.5		4626		32%		-52%		0.7		8		14		3.5		7.39		Oil B		G

		A		13		1 (CW73F)		Oronite		27A-9-91		15-Feb-22		19-Feb-22		N		B		Oil B-1.5 hrs short
To be Re-Run		2.25		6.03		37.73		8.92		3.85		2.98		34.11		7.98		0.5		6.93		4.68		2.4		4216		71%		-51%		0.5		6.93		4.68		2.4		7.98		Oil B-1.5 hrs short
To be Re-Run		A

		A		7		2 (CW78F)		ASTM		27A-10-92		4-Mar-22		7-Mar-22		Y		B		Oil B		2.12		6.01		37.631		8.951		3.2		2.54		34.63		7.87		0.572		7.68		6.65		3.6		4377		51%		-58%		0.572		7.68		6.65		3.6		7.87		Oil B		A

		A		2		1 (CW75F)		API		27A-13-95		24-Mar-22		28-Mar-22		Y		B		Oil B		2.19		5.95		37.467		8.884		3.41		2.18		33.116		7.489		0.519		8.75		7.36		2.2		4393		56%		-63%		0.519		8.75		7.36		2.2		7.489		Oil B		A

		D		4		2		Ford		CA109-OA-001		17-Feb-22		20-Feb-22		Y		B		Oil B		2.6		5.5		37.23		8.872		4.3		2.2		33.06		7.505		0.843		10.91		16.91		1.8				65%		-60%		0.843		10.91		16.91		1.8		7.505		Oil B		D

		D		22		1		Afton		CA109-OA-004		28-Mar-22		31-Mar-22		Y		B		Oil B		2.4		5.2		37.46		8.901				2.2		32.69		7.512				10.39		16.43				4317		-100%		-58%		0		10.39		16.43		0		7.512		Oil B		D		1		230		2125		0		0		1		0		6		0		803		0		771		9		0		0		873		2		24		2074		0		5		7		0		9		0		779		6		752		40		7		0		859		-100%		90%		2%		ERROR:#DIV/0!		ERROR:#DIV/0!		-600%		ERROR:#DIV/0!		-50%		ERROR:#DIV/0!		3%		ERROR:#DIV/0!		2%		-344%		ERROR:#DIV/0!		ERROR:#DIV/0!		2%

		B		9		22001-1		ASTM		329-0-1		23-Feb-22		3-Mar-22		Y		B		Oil B		2.67		5.9		40.5		8.89		4.3		2.4		32.36		7.3		0.72		0		0		3.1		4228		61%		-59%		0.72		0		0		3.1		7.3		Oil B		B		0		224		2251		0		0		1		0		8		0		811		0		750		13		1		0		886		0		23		1921		0		14		8		0		8		1		748		3		744		32		4		0		831		ERROR:#DIV/0!		90%		15%		ERROR:#DIV/0!		ERROR:#DIV/0!		-700%		ERROR:#DIV/0!		0%		ERROR:#DIV/0!		8%		ERROR:#DIV/0!		1%		-146%		-300%		ERROR:#DIV/0!		6%

		B		15		22001-6		LZ		329-0-4								B																														ERROR:#DIV/0!		ERROR:#DIV/0!		0		0		0		0		0		0		B																																																																		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

																																																ERROR:#DIV/0!		ERROR:#DIV/0!		0		0		0		0		0		0		0

																																																ERROR:#DIV/0!		ERROR:#DIV/0!		0		0		0		0		0		0		0

																																										Scoping Test Info		Proposed Limits		Aged A		>0.5%		>-40%		0.3-0.5		>7.5		>15		>2.0		Stay in Grade (6.9-7.3)																																																																						Positive means higher at start of test, negative means increase in amount by EOT.

																																														Aged B		>25%		>-60%		0.6-0.8		>8.5		>12.5		>2.0

																																												Average Results		Aged A		1%		-46%		0.4		8.6		16.6		2.4

																																														Aged B		27%		-66%		0.7		9.5		13.4		2.4

																																												Proposed Aging Factors				TAN-D664		TBN-D4739		TGA Soot- D5967 Annex A4		Oxidation-D7414		Nitration-D7624		Fuel Dilution-D3525		KV 100C-D445



																																																														TAN		TBN

																																																										Proposed Limits		Aged A		>0.5%		>-40%

																																																												Aged B		>25%		>-60%

																																																										Test		Aged A		>25%		>-15%

																																																										Results		Aged B		>20%		>-50%



SOT OIL A



G	TAN	TBN	KV 40	KV 100	2.7	8	36.880000000000003	8.84	G	TAN	TBN	KV 40	KV 100	2.75	7.4	37	8.86	A	TAN	TBN	KV 40	KV 100	2.08	7.81	37.11	8.83	A	TAN	TBN	KV 40	KV 100	2.06	8.0399999999999991	36.99	8.8699999999999992	A	TAN	TBN	KV 40	KV 100	2.2400000000000002	7.96	37.255000000000003	D	TAN	TBN	KV 40	KV 100	2.4	5.3	36.979999999999997	8.8339999999999996	D	TAN	TBN	KV 40	KV 100	2.5	6.8	37	8.8759999999999994	B	TAN	TBN	KV 40	KV 100	2.73	7.9	38.1	8.84	B	TAN	TBN	KV 40	KV 100	2.85	7.4	39.36	8.85	







EOT OIL A



G	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	3.43	4.7	32.159999999999997	7.26	0.5	9	18	5.5	G	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	3.9	5.0999999999999996	32.58	7.44	0.3	9	19	2.4	A	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	2.97	5.0999999999999996	35.75	8.14	0.7	7.36	9.1199999999999992	2.2000000000000002	A	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	3.01	4.67	33.033999999999999	7.4859999999999998	0.629	7.64	9.31	2.5	A	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	33.305	0.71299999999999997	8.57	11.36	D	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	3.4	4.5	32.340000000000003	7.38	0.64300000000000002	9.6	19.18	2.1	D	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	3.3	4.2	32.35	7.359	0.73199999999999998	10.57	24.61	B	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	2.83	5.4	34.44	7.31	0.17	0	8.36	3.1	B	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	3.22	4.8	32.57	7.4	0.24	0	10.27	3.4	







Oil A TAN/TBN Comparison



G	TAN % Delta	TBN %
Delta	0.27037037037037037	-0.41249999999999998	G	TAN % Delta	TBN %
Delta	0.41818181818181815	-0.31081081081081091	A	TAN % Delta	TBN %
Delta	0.42788461538461542	-0.34699103713188223	A	TAN % Delta	TBN %
Delta	0.46116504854368917	-0.41915422885572134	A	TAN % Delta	TBN %
Delta	-1	-1	D	TAN % Delta	TBN %
Delta	0.41666666666666669	-0.15094339622641506	D	TAN % Delta	TBN %
Delta	0.31999999999999995	-0.38235294117647056	B	TAN % Delta	TBN %
Delta	3.6630036630036659E-2	-0.31645569620253161	B	TAN % Delta	TBN %
Delta	0.12982456140350881	-0.35135135135135143	







SOT OIL B



G	TAN	TBN	KV 40	KV 100	2.8	6.2	37.83	8.8800000000000008	G	TAN	TBN	KV 40	KV 100	2.82	6.3	37.42	8.9	A	TAN	TBN	KV 40	KV 100	2.25	6.03	37.729999999999997	8.92	A	TAN	TBN	KV 40	KV 100	2.12	6.01	37.631	8.9510000000000005	A	TAN	TBN	KV 40	KV 100	2.19	5.95	37.466999999999999	8.8840000000000003	D	TAN	TBN	KV 40	KV 100	2.6	5.5	37.229999999999997	8.8719999999999999	D	TAN	TBN	KV 40	KV 100	2.4	5.2	37.46	8.9009999999999998	B	TAN	TBN	KV 40	KV 100	2.67	5.9	40.5	8.89	B	TAN	TBN	KV 40	KV 100	







EOT OIL B



G	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	3.42	3.2	31.13	7.25	0.7	9	14	3.5	G	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	3.73	3	32.31	7.39	0.7	8	14	3.5	A	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	3.85	2.98	34.11	7.98	0.5	6.93	4.68	2.4	A	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	3.2	2.54	34.630000000000003	7.87	0.57199999999999995	7.68	6.65	3.6	A	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	3.41	2.1800000000000002	33.116	7.4889999999999999	0.51900000000000002	8.75	7.36	2.2000000000000002	D	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	4.3	2.2000000000000002	33.06	7.5049999999999999	0.84299999999999997	10.91	16.91	1.8	D	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	2.2000000000000002	32.69	7.5119999999999996	10.39	16.43	B	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	4.3	2.4	32.36	7.3	0.72	0	0	3.1	B	TAN	TBN	KV 40	KV 100	TGA Soot	Oxidation	Nitration	Fuel Dilution	







Oil B TAN/TBN Comparison



G	TAN % Delta	TBN %
Delta	0.22142857142857147	-0.48387096774193544	G	TAN % Delta	TBN %
Delta	0.32269503546099298	-0.52380952380952384	A	TAN % Delta	TBN %
Delta	0.71111111111111114	-0.50580431177446106	A	TAN % Delta	TBN %
Delta	0.50943396226415094	-0.57737104825291174	A	TAN % Delta	TBN %
Delta	0.55707762557077634	-0.63361344537815123	D	TAN % Delta	TBN %
Delta	0.65384615384615374	-0.6	D	TAN % Delta	TBN %
Delta	-1	-0.57692307692307687	B	TAN % Delta	TBN %
Delta	0.61048689138576773	-0.59322033898305093	B	TAN % Delta	TBN %
Delta	0	0	









Matrix Information

		Lab A              				Lab B		Lab D		Lab G

		LSPI Stand 1		LSPI Stand 2		LSPI Stand 1		LSPI Stand 1		LSPI Stand 1		LSPI Stand 2

		Test 1-Oil A		Test 2-Oil B		Test 3-Oil A		Test 4-Oil B		Test 5-Oil A		Test 6-Oil B

		Aged Oil Eng #1		Aged Oil Eng #1		Aged Oil Eng #1		Aged Oil Eng #2		Aged Oil Eng #2		Aged Oil Eng #2

		API		API		Ford		Ford		API		API

		Test 7-Oil B		Test 8-Oil A		Test 9-Oil B		Test 10-Oil A		Test 11-Oil B		Test 12-Oil A

		Aged Oil Eng #2		Aged Oil Eng #2		Aged Oil Eng #2		Aged Oil Eng #1		Aged Oil Eng #1		Aged Oil Eng #1

		ASTM		ASTM		ASTM		ASTM		ASTM		Infineum

		Test 13-Oil B		Test 14-Oil A		Test 15-Oil B		Test 16-Oil A		Test17-Oil B		Test 18-Oil A

		Aged Oil Eng #1		Aged Oil Eng #1		Aged Oil Eng #1		Aged Oil Eng #2		Aged Oil Eng #2		Aged Oil Eng #2

		Oronite		GM		Lab B		Lab D		Oronite		GM

		Test 19-Oil A		Test 20-Oil B		Test 21-Oil A		Test 22-Oil B		Test 23-Oil A		Test 24-Oil B

		Aged Oil Eng #2		Aged Oil Eng #2		Aged Oil Eng #2		Aged Oil Eng #1		Aged Oil Eng #1		Aged Oil Eng #1

		Lab A		Lab A		Lab B		Lab D		Lab G		Lab G

		Reference Oils:  Oil A (Pass)=TMC API01, Oil B (Fail)=TMC API02.   Each matrix test will be charged a TMC test review fee.

		Each lab will have (2) different Aging Engines, one that is ‘New’ (Eng #2)and another with approx. ‘5’ (Eng #1) CW tests completed previously.






Meeting number (access code): 2334 630 3142 Meeting password: YAfTCfFH782
Tap to join from a mobile device (attendees only)
+1-313-248-3668.,.23346303142## FordNet 248-3668 / Toll
+1-888-628-3668,.23346303142## US Toll Free Number

Join by phone
+1-313-248-3668 FordNet 248-3668 / Toll
+1-888-628-3668 US Toll Free Number

Global call-in numbers | Toll-free calling restrictions

Join from a video system or application

Dial 23346303142@ford.webex.com

You can also dial 173.243.2.68 and enter your meeting number.

If you are a host, click here to view host information.

NOTICE: Protecting and Properly Using Company Assets: We are careful not to disclose Ford
information, even accidentally. If we share non-public information outside of Ford, we follow
applicable procedures and obtain proper approvals and ensure appropriate confidentiality agreements
are in place. - We follow Ford’s information and records retention protocols and programs. - We do not
destroy information if there is a legal requirement to maintain it, such as a suspension order or other

litigation hold .
For company policies on recording:_click here

For additional help with WebEx, Ford users can click on the Digital Worker link:_ WebEx Support

Can't join the meeting? Contact support.

T32MC04


https://collaborationhelp.cisco.com/tutorial/article/en-us/nd3hy1bb
https://ford.webex.com/ford/j.php?MTID=me2e555606e6a145a8599a6ce6024f770
tel:%2B1-313-248-3668,,*01*23346303142%23%23*01*
tel:%2B1-888-628-3668,,*01*23346303142%23%23*01*
https://ford.webex.com/ford/globalcallin.php?MTID=mbd4a5fe2c23ccf620b8f72892bd99e4e
https://cisco.com/go/tollfree-restrictions
sip:23346303142@ford.webex.com
https://ford.webex.com/ford/j.php?MTID=mc37da81789ea944c6bd655a7889c69bc
https://www.policyportal.ford.com/policyportal/download/0902225a80d29948
https://azureford.sharepoint.com/sites/DigitalWorker/SitePages/Content.aspx?CID=33

