Mack / Volvo Surveillance
Panel Meeting

November 11, 2024

David Brass (chair)



Agenda

Volvo T-13 oil consumption with Brazil Rings

Volvo T-13 Batched Parts Timelines

Volvo T-13 New Reference Oil Testing

Mack T-12 Reference Testing with Chevron Delo 50/50 Coolant
Volvo T-13 Procedure Wording

AOB



Volvo T-13 oil consumption

* Candidate tests have been tested at multiple labs. Labs provided OC
measurements to help bring comfort with the new Brazil Rings

T e e

48 hr 42.4 (external oil leak repaired at 48 hr) 17.9
72 hr 25.0 17.7
96 hr 22.6 17.8
120 hr 28.3 17.5
144 hr 22.4 18.5
168 hr 23.0 18.7
192 hr 21.1 17.8
Avg 48-96 hr 30.0 (23.8 w/o 48hr sample) 17.8

Avg 48-192 hr 26.4 (23.7 w/o 48hr sample) 18.0



Volvo T-13 Parts Batching

* TEl is actively trying to obtain batches of the following parts:

mm Part Number | Production Expectation

Liner E 21334768 Produced Early November
Piston A 21170742 January 31, 2025
Piston Pin A 20569833 5-6 Weeks from PO received
Top Ring A 21251596 February 28, 2025
2"d Ring A 20590309 February 28, 2025

A

Oil Ring 20568155 To be provided after PO received

All parts batches are expected to be delivered by March 2025. Goal would be to reference all new parts batches together.

TEl is having difficulty with order fulfillment from Jegs.com. Orders have had delays due to lack of one of the rings.
At the moment we might have to revert to Portugal rings for some or all of the rings used for tests.

TEI recently received 66 more ring kits, to make 11 more engine Kkits.



Volvo T-13 Reference Oil Matrix Testing

New Reference Oil New Reference Qil

New Reference Oil New Reference Oil

New Reference Oil

New Reference Oil

New Reference Oil

New Reference Oil

Both tests must be conducted in the same stand and run consecutively (no candidates in between)

m Reference Date | Date Reference Expires
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Mack T-12 Reference Testing with Chevron Delo 50/50

Coolant

* A4 completed acceptable calibration reference using Chevron Delo Extended Life
Coolant 50/50 on 9/11/24

* G4 completed out of calibration reference using Chevron Delo Extended Life
Coolant 50/50 on 9/9/24

* G4 completed acceptable calibration reference using Chevron Delo Extended Life
Coolant 50/50 on 10/9/24

* D1 completed out of calibration reference using Chevron Delo Extended Life
Coolant 50/50 on 10/27/24

* D1 will need to complete another test to gain calibration status

 All tests have been mild of target on the Pb parameters

» Suggest that an operational and statistical review of recent Mack T-12 reference
tests
e Can labs include Coolant in and out temps as part of this analysis (not in LTMS)



112 Data Review

With Emphasis on 4 Test Results with New Coolant

By: Todd Dvorak
Date: 11/06/2024



T12 New Coolant — Data Analysis

* For the 4 new coolant test results, no significant shift found in terms of the Cylinder Liner
Wear or Top Ring Weight Loss

* Includes all chartable data (n = 65) with Ring/Liner Hardware ID Factor

* Note: Cylinder Liner confounded with Ring Hardware

~/Response CLW ~|Response TRWL

| Analysis of Variance

4 Parameter Estimates

Term Estimate
Intercept 19.258544
Coolant[Mew] -0.432897
IND[ 821-1]  9.2436505
IND[ 821-2]  3.2936505
IMND[ 821-3]  -6.037591
LTMSLAB[ A] -0.548131
LTMSLAB[ B] 0.4408784
LTMSLAB[ D] -0.265132
LINBATCH[ 5] -7.407476
LINBATCH[ U] 2.3737657
LINBATCH[ V] 3.0425238
4 Effect Tests
Source Mparm DF
Coclant 1 1
IMD» 3 3
LTMSLAB 3 3
LINBATCH 3 3

Std Error t Ratio
16338001 11.65
0.B86687  -0.40
3.246601 2.85
1.889405 1.74
244005 247
0.640541 -0.86
0.819197 0.54
0.804121 -0.33
209642 -2.50
3.002797 0.79
1.347686 2.26

Probz |t]

0.6274

Sum of
Squares FRatio Prob> F /
2.21521 0.2384 0.6274
113.92254 4,0860 0.01107
11.10133 0.3982 07348
8290854 29737 0.03%

I* Analysis of Variance

4 Parameter Estimates

Term Estimate
Intercept 60.749933
Coolant[Mew] 4.9008074
IND[ 821-1]  -5.420434
IND[ 821-2] -8.420434
IND[ 821-3] 7.2756013
LTMSLAB[ A] 2.6714678
LTMSLAB[B]  3.5302921
LTMSLAB[ D] -2.798915
LINBATCH[ S] 1.9761029
LINBATCH[ U] -6.719932
LINBATCH[ V] -0.023897
4 Effect Tests
Source Nparm DF
Coolant 1 1
IND 3 3
LTMSLAB 3 3
LINBATCH 3 3

Std Error  t Ratio
8.770346 6.93
4,702337 1.04
1721759 -0.31
10.02048  -0.34

12.945 0.56
3.396057 0.79
4344418 0.81
4264468  -0.66
1571994 0.13
1592463  -0.42
7147137 -0.00

Prob>|t]
0.3020
0.7541
0.4044
0.5764
0.4351
0.4200
0.5147
0.9004
0.6747
0.9973

Sum of
Squares FRatio Prob>F /
28390962  1.0862 0.3020
22020604  0.2809 0.8380
533.72077  0.6806 0.3677
22024955  0.2924 0.8307

4 Whole Model P> D 4 Whole Model P> D
I Actual by Predicted Plot AHE = [ Actual by Predicted Plot n s e
-] =R e 2 3 3
> Lack Of Fit =& & b Lack Of Fit =S 3
2 s . : 3 [y
> Residual by Predicted Plot | (B él > Residual by Predicted Plot - > §
A Summary of Fit 4 Summary of Fit
RSquare 0.262574 R5quare 0.152732
RSquare Adj 0.126014 R5quare Adj -0.00417
Root Mean Square Error 3.048546 Root Mean Square Error 16.16725
Mean of Response 16.13692 Mean of Response 62.95385
Observations (or Sum Wgts) 65 Observaticns (or Sum Wagts) 65




T12 New Coolant — Data Analysis

* For the 4 new coolant test results, a significant shift has occurred with the 2 Pb parameters
* Includes all chartable data (n = 65) observations with Liner/Ring Hardware ID factor

~ Response PB ~ Response PB2
AimieMoa] bbb b 4Whole Model b b D> D
> Actual by Predicted Plot A=rF . ~ ===
Y NEER > Actual by Predicted Plot n=rE
> Lack Of Fit S92 . 8 o 2 2
. : 3 E 5 I Lack Of Fit s 5w
I Residual by Predicted Plot Lo & o = =
4 Summary of Fit [> Residual by Predicted Plot ~ = 2
RSguare 0.324859 [* Summary of Fit
RSquare Adj 0.199833 = =
Root Mean Square Errar 0.280765 [* Analysis of Variance
Mean of Response 3.043712 .
Observations (or Sum Wagts) 63 4 Parameter Estimates
I Analysis of Variance Term Estimate Std Error tRatio Probs|t|
. Intercept 1.8304180 0.242084 7.56 <.00071*
4
Parameter Estimates _ Coolant[New] -0.371305 0.130276 -2.85 0.0082
Term et ES e SRS e IND[821-1]  0.3293767 0.477005 069 0.4928
Intercept 2972229 0152312 1951 <.0001°
IND[ 821-2] 0127273 0.277613 0 -046  0.0485
Coolant[New] -0.270586 0.081662 -3.31 0.0C
IND[$21-1] 01684124 02090006 056 0.5756 IND[821-3] 0.1736442 0.338635 048 0.6302
IND[821-2]  -0.045588 0.174019 -0.26 0.7943 LTMSLAB[A] -0.197668 0.094111 -210 0.0404°
IND[ 821-3]  0.1047674 0.224807 047  0.6431 LTMSLAB[ B] 0.2413174  0.12026 2,00 0.0500*
BEE 005152 005853 087 D.3%3 LTMSLAB[ D] -0.211492 0.118145 -1.79 0.0790
BRNREE ot coras o ogam LINBATCH[S] -0.372633 0435514 -0.86 0.2960
LINBATCH[S] -0.10332 0.272997 -0.38 0.7066 Al [l -[J.mzdm Lesdfiife =bze LELG
LINBATCH[U] -0.042575 0276552 -0.15 0.8782 LINBATCH[V] 0.1067168 0.198008  0.54 0.5921
LINBATCH[V] -0.02472 0.124119 -0.20 0.8429 A Effect Tests
A Effect Tests Sum of
Sum of Source Mparm DF  Squares FRatio Prob>F /
Source Nparm DF Squares FRatio Prob>F Coolant 1 1 1.5304875 31772 (0.0062°
Coolant 1 1 0.86547320 109792 0016 ' o o
IND 3 3 025423884 10751 03674 'SEHSLAB i i g;fggfig 13;[;2 03‘1_517
LTMSLAB 33 072717202 3.0749 0.0352 31987 : 0.0143*
LINBATCH 33 03393049 14348  0.2428 LINBATCH 33 07999789 13292 0.2745




T12 New Coolant — Data Analysis

* For the 4 new coolant test results, no significant shift found in terms of the Cylinder Liner
Wear or Top Ring Weight Loss

* Includes all chartable data (n = 150) without Liner/Ring Hardware ID Factor

~ Response CLW ~/Response TRWL
4 Whole Model > b b 4Whole Model P b D
I Actual by Predicted Plot o g g I Actual by Predicted Plot oz 5
= o
> Lack O Fit gl > Lack Of Fit 222
. . > . r 3 s
P Residual by Predicted Plot - w I Residual by Predicted Plot o &
4 Summary of Fit 4 Summary of Fit
RSquare 0.188154 RSquare 0.14537
RSquare Adj flls: i RSquare Adj 0.077247
Root Mean Square Error 3.382083 Root Mean Sguare Emror 18.746
Mean of Response 16.48933 Mean of Response 6122
Observations (or Sum Wgts) 150 Observations (or Sum Wagts) 150
I Analysis of Variance I Analysis of Variance
<4 Parameter Estimates 4 Parameter Estimates
Term I'stm_:ate Std Error t Rat': Pro-h_>_ |t| Term Estimate Std Error tRatio Prob:|t|
Intercept 15-35-422 0939134 18.57 <.00C Intercept 64.552770 5.205482 1240 <0001
Ees o] 0738590 085032 0.8 0.39%06 Coolant[New] 7.2866002 4.880506  1.49 0.1377
IND[PC10B]  -3.688267 1.357517 -2.72 C - IND[PC10B] -6.004045 752436 -0.80 0.4263
:mg[ggéﬂg 302126222:; ggggﬂi gl: 0.8572 IND[ PCI0E] -3.050002 4922078 -0.62 0.5353
IND[BE‘I -2] sttt R IND[ 820-2] 6.8382216 5.168242  1.32 0.1880
IND[821]‘I prs R IND[821] -8770278 6508024 -1.35 01795
IND[821-2] 1_0'043345 it -1 P IND[ 821-1] 84588506 3.87400 2,18 0.0207
IND[821-3] JED Dol 109 T IND[ 821-2] -8.819977 5.086238 -173 0.0857
LTM[SLAB-fi]\ 1-0'6223ﬁ s -2-‘-15 IND[821-3] 5.1484588 4.443520  1.16 0.24%6
I_TMSLAB[E] g e e s LTMSLAB[A] 1.68093203 2402882 070 0.4832
LTMSLAB[D] Pl T Om e LTMSLAB[B] 5.5493766 297144  1.87 0.0639
(o -1 : <y Wi LTMSLAB[ D] -1.563481 315117 -0.50 0.6206
4 Effect Tests 4 Effect Tests
Sum of / Sum of
zoulfcet NPET"'; D:: 58'1:;;; Funj:;; P;“ghg;; Source  Nparm DF Squares FRatio Prob>F /
l;gan oL e ol 0 Coolant 11 7833163 2.2201 01377
o s ; L o IND 7 7 49087032 20321 0.0552
= i LTMSLAB 33 21602194 2.0491  0.1099




T12 New Coolant — Data Analysis

* For the 4 new coolant test results, a significant shift has occurred with the 2 Pb parameters
* Includes all chartable data (n = 150) without Liner/Ring Hardware ID factor

~/Response PB ~ Response PB2
4 Whole Model [ A Whole Model [F I I
I Actual by Predicted Plot 0z 5 [* Actual by Predicted Plot 0z 5
> Lack Of Fit 9= > Lack Of Fit 5 %2
: - 3 & . . E ] Ly
I* Residual by Predicted Plot ~ E I> Residual by Predicted Plot - B
4 Summary of Fit 4 Summary of Fit
RSquare 0.225086 RSquare 0.18828
RSquare Adj 0.163317 RSquare Adj 0.123577
Root Mean Square Error 0.252067 Root Mean Square Ermor 0.388486
Mean of Response 3.081641 Mean of Response 2.044519
Observations (or Sum Wagts) 150 Chservations (or Sum Wagts) 150
[* Analysis of Variance [* Analysis of Variance
4 Parameter Estimates 4 Parameter Estimates
Term Estimate Std Error tRatio Prob:|t| Term Estimate StdError tRatio Prob:>|t]
Intercept 2.0192854 0.069995 4171 <.0001* Intercept 18259661 0.107877 16.93 <.0001"
Coolant[New] -0.200858 0.065625 -3.06 0.0027° Coolant[New] -0.272887 0.101142 -2.70 0.0078°
IND[PC10B] 0.2611829 0.101176 2,58 (0.0100% IND[ PCT10B] 0.2452242 0.,155933 1.57 0.1180
IND[ PC10E]  0.0014317 0.066184  0.02 09528 IND[PC10E] 0.0023925 0.102004  0.03 0.9798
IND[ 820-2] -0.110800  0.060405 1.60 01128 IND[ 820-2] 0.031930 0.107107 0.30  0.7ee0
IND[B21] -0.147012  0.08751 -1.68 0.0952 IND[821] 0126343 0.13487  -0.94  0.3482
IND[ 821-1] 0.0394009 0.052003 0.76  0.4507 IND[ 821-1] 0.0279321 0.080285 0.35 0.7284
IND[ 821-2] 0.0588087 0.068526  0.86 0.2923 IND[ 821-2]  -0.041783 0.103613 -0.40 0.6930
IND[821-3] -0.023837 0.05975 -0.40 0.6905 IND[&821-3]  -0.02604 0.002086  -0.20  0.7702
LTMSLAB[A]  -0.02103 0.03231 -0.65 05162 LTMSLAB[ A] -0.047130 0.049797  -0.95 0.3455
LTMSLAB[B] 0.0747473 0.039955  1.87 0.0635 LTMSLAB[B] 0.1313365 0.061579 214 0.0344°
LTMSLAB[D] -0.136058 0.042372 -3.21 0.0016° LTMSLAB[D] -0.228313 0.065304  -3.51  0.0008"
Sum of Sum of
Source Nparm DF Squares  F Ratio Source  Nparm DF Squares FRatio Prob>F
Coolant 1 1 059520158 93877 Coolant 1 1 1.0994427 7.2849 0.0078°
IND 7 7 094160006 21171 156 [ 77 09343042 0884 0.5207
LTMSLAB 3 3 0.86674405 45471 00045 LTMSLAS S 5 eiEiin R LG
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