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November 20h, 2014

George Fennell

Steel Shield Technologies
3351 Industrial Blvd

Bethel Park, PA 15102-2543
Phone: 1-800-390-1535
Email:

Re: Fuel Analysis Results
SwRIWO# 71111
PO# 120

Dear Mr. Fennell:

Analyses have been completed on your samples in accordance with the tests requested. Twelve
samples were received in good condition between July 21st, 2014 and October 7th 2014 in good
condition. Eleven samples were received in one gallon plastic containers and one sample was received
in a one quart plastic bottle. Sample Identification and testing requesting is shown in the table on the
following page. Testing took place between October 13t and November 11t 2014. Test results and
sample identifications are shown in the table attached.

Analyses were performed according to the listed ASTM test procedures with no modifications or
deviations. Precision should be consistent with those stated in the ASTM test procedures. Sample
aliquots were taken in accordance with the various ASTM test procedures. The analyses above
pertain only to the sample received by Southwest Research Institute and represent only that
sampling lot. This report shall not be reproduced except in full without the express written
permission of Southwest Research Institute.

If there are any questions concerning these analyses, or if you need any additional testing on the
samples, please contact me at (210) 522-2071. We appreciate the opportunity to be of service to
your firm.

Sincerely, [‘

7

RobertR. Legg

Fuels Laboratory Manager
Fuels & Lubricants Research Department
Office of Automotive Engineering

Benefiting government, industry and the public through innovative science and technology




Test Summary Report
November 20t, 2014
Steel Shield Technologies

Samples Received
Testing Requested

Timken EP Sim
Date SwRI Lab OK Load Four Ball Dist
Received ID Sample Description Sz D2782 D2783 D6352
1-Gallon Mobil Pegasus 801
10/7/2014 25251 SAE 40 Gas Engine Oil gal X X X
1-Gallon Mobil Pegasus 805
10/7/2014 25250 SAE 40 Gas Engine Oil gal X X X
1-Gallon Steel Shield Low
9/3/2014 25159 Aqh SAE 40 Gas Engine Oil 82 X X X
1-Gallon Steel Shield
9/3/2014 24564 Ashless SAE 40 Gas Engine  gal X X X
Qil
1-Gallon Steel Shield ECI
7/21/2014 23728 GECAT Low Ash SAE 40 gal X X X
Gas Engine Oill
1-Gallon Steel Shield ECI
7/21/2014 23727 Ashless Compressor Oil ISO  gal X X X
#100/150
10/7/2014 25252 SST-EPA gal X X
10/7/2014 25253 SST-EPA qt

1-Gallon Steel Shield ECI 4T
7/21/2014 23723 Flash SAE 5W-40 gal
Motorcycle Qil

1 Gallon Steel Shield ECI
7/21/2014 23722 SAE 10W-40 Racing Motor  gal
Oil
1 Gallon Steel Shield ECI
7/21/2014 23724 SAE 5W-40 Performer Motor  gal
Oil
1 Gallon Steel Shield ECI
7/21/2014 23726 SAE 0W-40 Diamond Motor  gal
Oil

ORRLAKE4 Steel Shield (a).docx
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Test Summary Report
November 20t, 2014
Steel Shield Technologies
SwWRI Lab# 24564

SST Gas Engine 0Oil
5AE 40 Ashless
1 Gallon Plastic Jug

ASTM D2782 Measurement of Extreme-Pressure Properties of Lubricating Fluids (Timken Method)

OKRAY LOA, IDS cereeieereerceriietseeessissesssssssssesss s sssssss s ssssssssssssssssssssssssssessssssssssssssssssssssssnnes 40
RYeT0) =30 o Y- Uc IR | o =3 45
TEMPETATUTE, OC et ressesse et ss st sse s bbbt s st s s st s nnnas 38

ASTM D2783 Measurement of Extreme-Pressure Properties of Lubricating Fluids (4-Ball Method)

Corrected Load, KEF ..t seesei et bsss st s s ssesssaes 70
Load Wear INdex, KGF ...t ssssssse s ssssssssessssssessssaes 35
WELd POINT, K wovereeeieiseeiecisesisecesesesessse s s st sesssssssssessss s sasssssss s ssss s ssssssans 200
Last Non Seizure LOad, K .....ceneineinsisesnsessssssssssssssssssessssssesssssssssssssssssssssanes 80

ASTM D6352 Boiling Range Distribution of Petroleum Distillates from 174 to 700 °C by GC

IBP 285.3 20% 428.8 40% 464.8 60% 497.5 80% 564.9
1% 306.2 21% 431.1 41% 466.4 61% 499.2 81% 570.0
2% 333.2 22% 433.3 42% 467.9 62% 501.1 82% 575.1
3% 351.6 23% 4354 43% 469.4 63% 503.0 83% 580.6
4% 364.1 24% 437.2 44% 4709 64% 505.0 84% 586.2
5% 373.5 25% 439.2 45% 472.4 65% 507.1 85% 591.8
6% 380.5 26% 441.2 46% 474.0 66% 509.3 86% 597.5
7% 386.7 27% 443.1 47% 475.6 67% 511.8 87% 603.5
8% 3919 28% 4449 48% 477.1 68% 514.5 88% 609.8
9% 396.0 29% 446.7 49% 478.6 69% 517.3 89% 616.3
10% 399.1 30% 448.6 50% 480.2 70% 5204 90% 623.3
11% 403.0 31% 450.5 51% 481.8 71% 523.7 91% 630.3
12% 406.6 32% 452.1 52% 483.4 72% 527.3 92% 637.6
13% 410.2 33% 453.7 53% 485.1 73% 531.2 93% 645.6
14% 413.5 34% 455.2 54% 486.8 74% 535.3 94% 653.8
15% 416.5 35% 456.9 55% 488.5 75% 539.6 95% 662.7
16% 419.1 36% 458.5 56% 490.2 76% 544.2 96% 672.9
17% 421.8 37% 460.1 57% 492.0 77% 549.2 97% 682.4
18% 424.3 38% 461.7 58% 493.8 78% 554.5 98% 692.4
19% 426.5 39% 463.2 59% 495.7 79% 559.7 99% 704.3
FBP 713.1

ORRLAKE4 Steel Shield (a).docx
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Test Summary Report
November 20t, 2014
Steel Shield Technologies
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Test Summary Report
November 20t, 2014
Steel Shield Technologies

SWRI Lab# 25159

SST Gas Engine 0Oil
SAE 40 Low Ash
1 Gallon Plastic Jug

ASTM D2782 Measurement of Extreme-Pressure Properties of Lubricating Fluids (Timken
OKRAY LOA, IDS cereeieereerceriietseeessissesssssssssesss s sssssss s ssssssssssssssssssssssssssessssssssssssssssssssssssnnes
RYeT0) =30 o Y- Uc IR | o =3
TEMPETATUTE, OC et ressesse et ss st sse s bbbt s st s s st s nnnas

Method)
40
45
38

ASTM D2783 Measurement of Extreme-Pressure Properties of Lubricating Fluids (4-Ball Method)

Corrected Load, REf ...ttt ss s ssses s sasesssennes
Load Wear INAEX, KGF......oeeeeseiseesseseseetsseseesssssesssessssssssssesssessssssssssssssssssssessnees
WELA POINT, K oottt sttt sssssss s st sssssssssesans
Last Non Seizure LOad, K ....oennineeenseiseesesessseessssssssssssssssssessssssssssssssssssssssssanes

ASTM D6352 Boiling Range Distribution of Petroleum Distillates from 174 to 700 °C by GC

IBP 2649 20% 434.8 40% 465.5 60% 499.1 80%

1% 266.1 21% 436.9 41% 466.8 61% 501.3 81%

2% 304.1 22% 4389 42% 468.2 62% 503.7 82%

3% 328.0 23% 4409 43% 469.6 63% 506.1 83%

4% 345.6 24% 442.8 44% 470.9 64% 508.7 84%

5% 359.4 25% 444.5 45% 472.3 65% 511.6 85%

6% 370.5 26% 446.2 46% 473.7 66% 514.6 86%

7% 379.8 27% 447.8 47% 475.2 67% 517.8 87%

8% 387.6 28% 4494 48% 476.7 68% 521.1 88%

9% 394.6 29% 450.9 49% 478.2 69% 524.6 89%

10% 400.5 30% 452.3 50% 479.7 70% 528.2 90%
11% 405.9 31% 453.7 51% 4814 71% 532.1 91%
12% 410.6 32% 455.0 52% 483.1 72% 536.0 92%
13% 414.8 33% 456.3 53% 484.9 73% 540.1 93%
14% 418.4 34% 457.6 54% 486.7 74% 544.3 94%
15% 421.7 35% 458.9 55% 488.7 75% 5489 95%
16% 424.7 36% 460.3 56% 490.6 76% 553.6 96%
17% 427.4 37% 461.6 57% 492.7 77% 558.3 97%
18% 430.0 38% 4629 58% 494.8 78% 562.9 98%
19% 432.5 39% 464.2 59% 497.0 79% 567.6 99%
FBP

73
35

80

572.2
576.9
581.9
586.9
592.1
597.2
602.7
608.5
614.4
620.7
627.2
633.7
640.7
648.4
655.9
665.0
674.6
683.9
693.9
705.9
714.3

ORRLAKE4 Steel Shield (a).docx
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Test Summary Report
November 20t, 2014
Steel Shield Technologies
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Test Summary Report
November 20t, 2014
Steel Shield Technologies

SWRI Lab# 25250

Mobil Pegasus
805
1 Gallon Plastic Jug

ASTM D2782 Measurement of Extreme-Pressure Properties of Lubricating Fluids (Timken
OKRAY LOA, IDS cerceeereerreeriiretsseessissessssesssesss s sssssss s ssssssssssssssssssssssssssessssssssssssssssssasssssssnes
RYeT0) =30 o Y- Uc IR | o =3
TEMPETATUTE, OC et ressesse et ss st sse s bbbt s st s s st s nnnas

Method)
9
12
38

ASTM D2783 Measurement of Extreme-Pressure Properties of Lubricating Fluids (4-Ball Method)

Corrected Load, REf ...ttt ss e sssss s sasessssaes
Load Wear INAEX, KGF......oeeeeseiseesseseseetsseseesssssesssessssssssssesssessssssssssssssssssssessnees
WELA POINT, K oottt sttt sssssss s st sssssssssesans
Last Non Seizure LOad, K ....oennineeenseiseesesessseessssssssssssssssssessssssssssssssssssssssssanes

ASTM D6352 Boiling Range Distribution of Petroleum Distillates from 174 to 700 °C by GC

IBP 338.1 20% 467.0 40% 4953 60% 515.0 80%

1% 363.1 21% 4689 41% 496.4 61% 516.1 81%

2%  384.2 22% 470.6 42% 497.4 62% 517.1 82%

3% 396.2 23% 4723 43% 4983 63% 518.1 83%

4% 4019 24% 474.0 44% 4993 64%  519.2 84%

5% 410.8 25% 475.6 45% 500.3 65% 520.3 85%

6% 419.2 26% 4771 46% 501.3 66% 5214 86%

7%  426.0 27% 478.6 47%  502.2 67%  522.5 87%

8% 431.6 28%  480.0 48%  503.2 68%  523.6 88%

9% 436.1 29% 4815 49% 504.1 69%  524.7 89%

10%  440.5 30% 4829 50% 505.1 70% 525.8 90%
11% 444.1 31% 484.2 51% 506.0 71% 526.9 91%
12% 447.6 32% 485.6 52% 506.9 72%  528.1 92%
13% 450.8 33% 486.9 53% 5079 73%  529.3 93%
14%  453.5 34%  488.2 54% 5089 74%  530.5 94%
15% 456.1 35% 4894 55% 509.9 75%  531.7 95%
16%  458.5 36% 490.6 56% 5109 76%  533.0 96%
17% 460.8 37% 4918 57% 5119 77%  534.2 97%
18% 463.0 38% 493.0 58% 5129 78%  535.5 98%
19% 465.1 39% 4941 59% 514.0 79%  536.8 99%
FBP

136
34

63

538.2
539.6
541.0
542.6
544.2
545.9
547.7
549.7
551.8
554.1
556.5
558.9
561.8
565.0
568.7
573.2
580.2
594.4
634.2
674.3
689.6
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Test Summary Report
November 20t, 2014
Steel Shield Technologies
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Test Summary Report
November 20t, 2014
Steel Shield Technologies
SWRI Lab# 25251

Mobil Pegasus
801
1 Gallon Plastic Jug

ASTM D2782 Measurement of Extreme-Pressure Properties of Lubricating Fluids (Timken Method)

OKRAY LOA, IDS cerceeereerreeriiretsseessissessssesssesss s sssssss s ssssssssssssssssssssssssssessssssssssssssssssasssssssnes 9
RYeT0) =30 o Y- Uc IR | o =3 12
TEMPETATUTE, OC et ressesse et ss st sse s bbbt s st s s st s nnnas 38

ASTM D2783 Measurement of Extreme-Pressure Properties of Lubricating Fluids (4-Ball Method)

Corrected Load, REf ...ttt ss s ssses s sasesssennes 74
Load Wear INAEX, KGF......oeeeeseiseesseseseetsseseesssssesssessssssssssesssessssssssssssssssssssessnees 35
WELA POINT, K oottt sttt sssssss s st sssssssssesans 200
Last Non Seizure LOad, K ....oennineeenseiseesesessseessssssssssssssssssessssssssssssssssssssssssanes 80

ASTM D6352 Boiling Range Distribution of Petroleum Distillates from 174 to 700 °C by GC

IBP 3555 20% 469.5 40% 4923 60% 510.0 80%  532.2

1% 372.7 21% 4709 41% 4933 61% 511.0 81% 533.6

2% 3911 22% 4723 42% 4943 62% 5119 82% 535.1

3% 4019 23%  473.7 43%  495.2 63% 5129 83% 536.5

4% 4133 24% 475.0 44%  496.2 64% 5139 84%  538.1

5% 4221 25% 476.2 45%  497.0 65% 5149 85% 539.7

6%  429.3 26% 4774 46%  497.8 66% 516.0 86% 541.4

7% 4354 27%  478.5 47%  498.7 67% 517.0 87%  543.2

8% 440.6 28%  479.7 48%  499.5 68% 518.0 88%  545.2

9%  444.6 29% 480.8 49% 500.4 69% 519.1 89% 547.4

10%  448.3 30% 4819 50% 501.2 70%  520.2 90%  549.9
11% 451.6 31% 483.1 51% 502.1 71%  521.3 91%  552.7
12%  454.2 32% 484.2 52% 503.0 72% 5224 92%  555.8
13% 456.7 33% 485.2 53% 503.8 73% 5235 93% 559.1
14%  459.0 34% 486.3 54%  504.7 74%  524.7 94%  563.1
15% 461.0 35% 487.3 55% 505.5 75% 5259 95% 568.2
16% 4629 36% 4884 56% 506.4 76%  527.1 96%  575.2
17%  464.7 37% 4894 57% 507.2 77%  528.3 97%  590.1
18%  466.5 38% 490.3 58% 508.1 78%  529.6 98% 633.5
19% 468.1 39% 491.3 59% 509.0 79% 5309 99% 673.0
FBP 687.9

ORRLAKE4 Steel Shield (a).docx
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Test Summary Report
November 20t, 2014
Steel Shield Technologies
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Test Summary Report
November 20t, 2014
Steel Shield Technologies
SWRI Lab# 23727

Compressor Oil Ashless
ISO #100/150
1 Gallon Plastic Jug

ASTM D2782 Measurement of Extreme-Pressure Properties of Lubricating Fluids (Timken Method)

OKRAY LOA, IDS cereeieereerceriietseeessissesssssssssesss s sssssss s ssssssssssssssssssssssssssessssssssssssssssssssssssnnes 55
RYeT0) =30 o Y- Uc IR | o =3 60
TEMPETATUTE, OC et ressesse et ss st sse s bbbt s st s s st s nnnas 38

ASTM D2783 Measurement of Extreme-Pressure Properties of Lubricating Fluids (4-Ball Method)

Corrected Load, REf ...t ssssssssssssessssanes 133
Load Wear INdex, KGfF ...ttt sssssssse s sssesssssssssssssaes 48
WELd POINE, K oot ssssessss s ss s st sasssseeens 250
Last Non Seizure Load, KE ... eereeisessessessesssessesssesssessssessssssssssssssssssesssens 100

ASTM D6352 Boiling Range Distribution of Petroleum Distillates from 174 to 700 °C by GC

IBP  310.0 20% 398.6 40% 421.7 60% 442.0 80%  465.5
1% 3269 21%  400.0 41%  422.7 61% 443.1 81% 466.9
2% 3445 22% 4014 42%  423.6 62% 444.1 82% 468.4
3% 354.0 23% 402.7 43% 424.6 63%  445.3 83% 4699
4% 360.6 24%  404.0 44%  425.6 64% 446.4 84% 4715
5% 3654 25%  405.2 45%  426.6 65%  447.5 85% 473.2
6% 369.2 26% 406.4 46% 427.6 66%  448.7 86% 474.9
7% 3725 27%  407.7 47%  428.6 67% 449.8 87% 476.7
8% 3755 28% 4089 48%  429.6 68% 4509 88%  478.7
9% 378.2 29% 41041 49% 430.6 69% 452.0 89%  480.7
10% 380.6 30% 411.2 50% 431.6 70%  453.1 90% 483.0
11% 382.8 31% 4124 51% 432.6 71%  454.2 91% 485.6
12% 3849 32% 4134 52% 433.6 72%  455.4 92%  488.3
13% 386.9 33% 414.5 53% 434.6 73%  456.6 93% 491.4
14% 3889 34%  415.5 54%  435.7 74%  457.8 94%  494.9
15% 390.7 35% 416.6 55% 436.7 75%  459.0 95% 49838
16% 3924 36%  417.7 56%  437.7 76%  460.2 96% 503.3
17%  394.0 37%  418.7 57% 438.8 77%  461.5 97%  509.1
18% 395.6 38% 419.7 58% 4399 78%  462.8 98% 517.6
19% 397.1 39%  420.7 59% 4409 79%  464.1 99%  531.3
FBP  544.3

ORRLAKE4 Steel Shield (a).docx
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Test Summary Report
November 20t, 2014
Steel Shield Technologies

Signal
ASTM DB352
FID(2) Channel
ph
| N
ik
400 I
In'
]
300 |
200 |
100 |
i
: 2
. ) o . , . :
i 5 0 15 20 25 A0
Time
# SamplelD File Stant Recovery Rec.Used
-\20680101.D\20680101_FID2_B 1% za%ﬁ 500.00 - 300.00

1 ODDB-237273A

ORRLAKE4 Steel Shield (a).docx
Page 12 of 16



Test Summary Report
November 20t, 2014
Steel Shield Technologies
SWRI Lab# 23728

Biogas Landfill Gas Engine 0Oil
SAE 40 (Gecat SAE 40 Low Ash)
1 Gallon Plastic Jug

ASTM D2782 Measurement of Extreme-Pressure Properties of Lubricating Fluids (Timken Method)

OKRAY LOA, IDS cereeieereerceriietseeessissesssssssssesss s sssssss s ssssssssssssssssssssssssssessssssssssssssssssssssssnnes 40
RYeT0) =30 o Y- Uc IR | o =3 45
TEMPETATUTE, OC et ressesse et ss st sse s bbbt s st s s st s nnnas 38

ASTM D2783 Measurement of Extreme-Pressure Properties of Lubricating Fluids (4-Ball Method)

Corrected Load, REf ...t ssssssssssssessssanes 109
Load Wear INdex, KGfF ...ttt sssssssse s sssesssssssssssssaes 46
WELd POINE, K oot ssssessss s ss s st sasssseeens 250
Last Non Seizure Load, KE ... eereeisessessessesssessesssesssessssessssssssssssssssssesssens 100

ASTM D6352 Boiling Range Distribution of Petroleum Distillates from 174 to 700 °C by GC

IBP 2918 20% 4629 40% 4913 60% 512.8 80%  545.5

1% 3089 21% 465.1 41% 492.4 61% 514.0 81%  548.7

2% 3318 22% 467.0 42%  493.5 62% 515.2 82%  552.3

3% 349.1 23% 46838 43%  494.7 63% 516.5 83% 556.3

4%  362.7 24% 4704 44%  495.8 64% 517.8 84%  560.5

5% 374.7 25% 4720 45%  496.9 65% 519.1 85% 565.1

6% 3859 26% 473.6 46% 4979 66% 5204 86% 569.9

7%  396.5 27% 475.1 47%  498.9 67% 5218 87% 575.0

8% 406.2 28% 476.5 48% 4999 68%  523.1 88% 580.8

9%  415.0 29% 4778 49%  500.9 69%  524.5 89% 586.8

10% 4224 30% 4791 50% 502.0 70% 526.0 90% 593.2
11% 429.0 31% 480.4 51% 503.0 71%  527.5 91% 5999
12% 4349 32% 481.6 52% 504.0 72%  529.0 92% 607.5
13%  440.2 33% 4829 53% 505.1 73%  530.7 93% 615.4
14%  444.7 34%  484.2 54% 506.1 74% 5324 94% 6243
15%  449.2 35% 4854 55% 507.2 75%  534.2 95%  633.7
16%  452.5 36% 486.6 56% 508.2 76%  536.1 96%  644.5
17% 455.4 37%  487.8 57% 509.3 77%  538.1 97%  656.4
18%  458.3 38% 489.0 58% 510.5 78%  540.4 98% 671.9
19%  460.7 39% 490.1 59% 511.7 79%  542.8 99% 688.2
FBP 697.9
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Steel Shield Technologies

Signal
ASTM DE352
FID{2) Channel
pA
M,
300
1
250
200
150
100
50 .
: L
3 :
- ¥
Y I
o
0 -] 10 16 20 25
Tima
| # Samols ID Filo Stant
| 1 ODDB-23T2E%A 20780201 .D20TBO201_FID2_B 1.350

End Recovery Rec.Used
24113 10000  1D0.00

ORRLAKE4 Steel Shield (a).docx
Page 14 of 16



Test Summary Report
November 20t, 2014
Steel Shield Technologies
SwWRI Lab# 25252

SST-EPA
1 Gallon Plastic Jug

ASTM D2782 Measurement of Extreme-Pressure Properties of Lubricating Fluids (Timken Method)

Okay Load, lbs 75
Score Load, Ibs 80
TEMPETATUTE, OC et ressesse et ss st sse s bbbt s st s s st s nnnas 38

ASTM D2783 Measurement of Extreme-Pressure Properties of Lubricating Fluids (4 -Ball Method)
Corrected Load, kgf....

Load Wear Index, kgf
WELd POINE, K oooeeeereeeee ettt essessss s s s s st seees >800
Last Non Seizure Load, KE ... eereeisessessessesssessesssesssessssessssssssssssssssssesssens 80

Note 1: The information contained in this document is legally privileged and/or proprietary business information intended only for the use of the
individual or the entity named above. If the reader of this document is not the intended recipient, you are hereby notified that any dissemination,
distribution, or copy of this document is strictly prohibited. If you have received this document in error, please immediately notify us by
telephone at 210/522-2964 and return the original document to the sender at the return address via the United States Postal Service.

Note 2: Institute shall not publish or make known to others the subject matter or results of the Project or any information obtained in connection
therewith which is proprietary and confidential to Client without Client's written approval. No advertising or publicity containing any reference
to Institute or any of its employees, either directly or by implication, shall be made use of by Client or on Client's behalf without Institute's
written approval. In the event Client distributes any report issued by Institute on this Project outside its own organization, such report shall be
used in its entirety, unless Institute approves a summary or abridgement for distribution.
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Steel Shield Technologies

D6352 Overlays

750

700

) A
) - ——
T

)

250 T T T T T T T T T |
0 10 20 30 40 50 60 70 80 90 100

== SST Gas Engine Oil SAE 40 Ashless e SST Gas Engine Oil SAE 40 Low Ash Mobil Pegasus 805

=== \obil Pegasus 801 e Compressor Oil Ashless ISO #100/150 Biogas Landfill Gas Engine Oil

In comparing the curves and D6352 chromatography, it is observed that samples SST Gas Engine oil SAE
40 Ashless and SST Gas Engine Qil SAE 40 Low Ash ar very similar with the exception that the Low Ash oil
appears to have an added component that is somewhat lighter than the rest of the oil. The bulk of this
oil is lighter than the others; however it does have a larger proportion of heavier compounds. In general
it has broader array of hydrocarbons than the other oils. The Mobil Pegasus 801 and Mobil Pegasus 805
are essentially the same oil with the same boiling distribution. They both are a narrower cut reducing
the amount of lighter and heavier hydrocarbon species. The Biogas Landfill Gas Engine Qil has a
distribution in between the SST Gas Engine Oils and the Mobil Pegasus Qils. The Ashless Compressor oil
is a significantly lighter oil than the rest of the samples.
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