
© 2021 Infineum International Limited. All Rights Reserved.

1
Performance you can rely on.

© 2017 Infineum International Limited. All Rights Reserved.

Performance you can rely on.

© 2021 Infineum International Limited. All Rights Reserved.

Infineum confidential information. 

Given in confidence to xxxxxx under agreement xxxxxxx

Mack T-12 “Y” Top Ring analysis

David Brass, Amanda Ullmer

Mack/Volvo Surveillance Panel Meeting

February 2021



© 2021 Infineum International Limited. All Rights Reserved.

2
Performance you can rely on.

Mack T-12 New Top Ring Batch

• A new batch of top rings is available for the Mack T-12 

• The new top ring batch is the “Y” batch

• Infineum has conducted analysis of this “Y” top ring batch and has 

compared it to data of previous top ring batches that was previously 

shared with the Surveillance Panel

Rings used in this analysis

• “S” new top ring 

• “T” new top ring 

• “U” new top ring

• “X” new top ring

• “Y” new top ring
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Top Ring Barrel Rise

Top Ring Batch Barrel Rise (mm)

S 24.7 – 25.8

T 11.1 – 14.9   

U 13.5 – 14.8  

X 12.1 – 16.0

Y 14.8 – 18.2
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Top Ring Coating Elemental Analysis

Ring S T T U X X X Y Y Y

Element

(Mole %)

Seg 1 Seg 1 Seg 2 Seg 1 Seg 1 Seg 2 Seg 3 Seg 1 Seg 2 Seg 3

Cr 41.42 30.68 25.59 19.09 37.93 38.38 36.53 35.79 28.60 37.47

Mo 1.88 2.01 1.67 1.46 1.99 1.9 1.96 1.44 2.47 1.82

Ni 7.99 8.73 6.64 5.05 7.77 7.6 7.44 7.14 8.78 6.41

Al 0.25 0.54 6.88 16.91 0.13 0.15 0.16 0.18 0.11 0.19

C 42.39 48.22 46.48 48.81 47.24 47.19 48.59 49.31 54.51 48.06

O 5.18 7.50 10.05 7.65 4.56 4.4 4.91 4.98 4.71 4.89

Si 0.55 0.77 0.60 0.79 0.3 0.37 0.41 0.43 0.50 0.81

Zn 0.35 0.59 0.38 0.25 0.08 0 0 0.29 0.32 0.34

• “Y” batch is similar to “X” batch in elemental content.  

“X” batch contained a different side coating without Zn. 
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Top Ring Coating
Elemental Analysis

“X” ring

Red = Al, Blue = Cr, Green = Mo

• Surface Aluminum added in the “U” batch ring is not present in the “Y” batch ring. 

• Mo/Ni-rich domains are present in the coating structure of the “Y” batch ring similar 

to “X” batch.

0.2 mm

“U” ring“S” ring “Y” ring

0.1 mm
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Cross Section Analysis of Rings
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• Coating bulk structure seems to be similar in all batches 

• Substrate material is ductile iron and similar for all batches
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Cross Section Analysis of Rings

• Mo/Ni alloy domains are evenly distributed close to the surface as 

seen in previous batches.

• Mo binding layer present between ductile iron substrate and coating

• “Y” ring coating thickness is similar to “U” batch and thinner than “S” 

and “X”

• Coating pore structure appears to be maintained from prior batches.

Ring Batch Coating Thickness (mm)

Including Mo Layer

S 200

U 127

X 161

Y 115-130
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Cross Section Analysis
“Y” ring

Red = Ni, Blue = Cr, Green = Mo

• Coating contains Ni/Mo domains that can be found at surface and in substructure. 

• “Y” ring has a substantial surface and bulk pore structure

Moly 

Binding 

Layer

Mo/Ni 

alloy

Ductile 

Iron

Cr 

Carbide

50 µm
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Cross Section Analysis of Rings

Blue = Cr, Green = Mo, 

• Surface aluminum particles found in “U” batch rings are not present in “Y” batch. 

• Cross-section of “Y” batch indicates similarity to “S” and “X” batch.
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Top Ring Pore Density

• Surface of “Y” batch ring has a similar amount 

of pores compared to “X” batch, but higher 

than previous batches.

• Surface roughness of “Y” batch rings is similar 

to “X” batch, but higher than previous batches. 

• “Y” batch pore distribution is uniform across 

the surface as previously seen in “X” and “S” 

batches. 

“X” ring

“S” ring “U” ring

Sa = 1.108

Sa = 0.426 Sa = 0.579

“Y” ring Avg Sa = 1.116
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0.1 mm 0.1 mm0.1 mm

Blue = Cr 

Green = Mo

Molybdenum Domain Uniformity
“Y” ring

• Molybdenum domains 

are uniform in size  

throughout coating 

surface
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Ring Side Coating Elemental Analysis

Ring T U X Y

Element Mole % Mole % Mole % Mole %

P 9.64 9.9 5.32 9.12

Fe 8.3 13.67 4.19 4.85

C 32.6 24.91 61.65 34.34

O 35.38 36.84 25.04 39.25

Si 0.54 0.73 0.39 0.35

Zn 12.3 13.96 0 9.55

Mn 0 0 3.41 0.09

Ca 1.24 0 0 2.46

• “Y” batch rings have a Zinc Phosphate coating on the sides and back similar to “T” and “U”

• “X” batch rings has a Manganese Phosphate coating on the sides and back

“T” Ring 

“X” Ring 
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Conclusion

• The barrel rise and symmetry is similar to the previous batches of rings.

• The structure of the “Y” ring face coating is similar to the “X” ring face 

coating

– Coating elemental composition is similar between “Y” and “X” batch rings.

– Coating thickness is thinner for “Y” batch than previous ring batches.

– Surface pore distribution is uniform in “Y” batch rings and aligned with “X” 

batch rings.

– Roughness of “Y” batch rings and pore concentration is similar to “X” batch 

rings.

• Corrosion protection layer on side and back of ring matches the 

composition from “T”/”U” batch rings.
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Permission is given for storage of one copy in electronic means for reference purposes. Further reproduction of any material is prohibited 

without prior written consent of Infineum International Limited.

The information contained in this document is based upon data believed to be reliable at the time of going to press and relates only to the 

matters specifically mentioned in this document. Although Infineum has used reasonable skill and care in the preparation of this information, in 

the absence of any overriding obligations arising under a specific contract, no representation, warranty (express or implied), or guarantee is 

made as to the suitability, accuracy, reliability or completeness of the information; nothing in this document shall reduce the user’s 

responsibility to satisfy itself as to the suitability, accuracy, reliability, and completeness of such information for its particular use; there is no 

warranty against intellectual property infringement; and Infineum shall not be liable for any loss, damage or injury that may occur from the use 

of this information other than death or personal injury caused by its negligence.  No statement shall be construed as an endorsement of any 

product or process. For greater certainty, before use of information contained in this document, particularly if the product is used for a purpose 

or under conditions which are abnormal or not reasonably foreseeable, this information must be reviewed with the supplier of such information.

Links to third party websites from this document are provided solely for your convenience. Infineum does not control and is not responsible for 

the content of those third party websites. If you decide to access any of those websites, you do so entirely at your own risk. Please also refer to 

our Privacy Policy.
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