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The Cummins ISX engine first 
debuted in 1998, replacing the 
popular N14 series. In 2016, 
Cummins announced the creation 
of a new line of engines to meet 
EPA guidelines and offer increased 
fuel efficiency: the X12 and X15. 
The X15 is available in two different 
configurations: Performance and 
Efficiency. The Efficiency Series 
(pictured here) features 400 to 
500 hp, 1,850 lb-ft of torque and 
enhanced fuel mileage.
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important. Machining lines should be visible all the way across 
and around the entire circumference of the ledge. There should 
not be any areas of fretting or erosion across the surface, or on the 
inside or outside of the ledge, as shown below. This ledge (and the 
dimensions of the liner) is responsible for achieving the correct liner 
protrusion, and correctly supporting the liner.

   

If the counter bore height, or if depth variance is greater than 
is 0.025mm (0.001") and/or the surface of the counter bore ledge 
is beyond the reusability guidelines, the block will need to be 
machined for a repair shim.

Connecting Rods and Rod Bearings
There are three different connecting rods designs used in these 
engines. The early engines used a non-drilled rod, which do not 
have an oil passage running between the connecting rod bearings 

up to the connecting rod bushing. Later engines use drilled 
connecting rods, of which there are two different types: saw cut 
and fractured. These terms describe the surfaces between the 
connecting rod and rod cap. Saw cut rods have been used for years, 
and fractured rods are the newer technology (released in 2012). 
Matching the correct connecting rod bearing to the correct rod is 
critical. Drilled connecting rod bearings must be used with drilled 
rods. Fractured rods require different bearings from saw cut. 
Fractured and saw cut connecting rods, however, can be mixed in 
an engine.

Saw Cut Connecting Rod
The connecting rod bearings (big end) for the saw cut rods are 
made up of an upper and lower shell. The shells are marked as 
to their locations and have alignment tabs that are slightly offset. 
Be careful, this design does leave room for error. In most cases 
where upper and lower shells are involved, the alignment tabs are 
designed so that the shells cannot be installed incorrectly. In the 
ISX saw cut connecting rods, the tabs on the bearing shells are only 
offset approx. 2.89mm (.114").
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The bearings for the fractured rods also have an upper and 
lower shell, but the tab design prevents them from being installed 
incorrectly. The bore diameter (big end) of the fractured connecting 
rod is larger and the wall thickness of the fractured bearing is 
thicker, so there is chance of installing them into a saw cut rod.  

Connecting Rod Bolts 
If the connecting rod bolts are going to be reused, then they must 
meet the following criteria: 

• The minimum diameter for the bolt above the threads is 
11.10mm (0.437").

• The maximum length of the bolt from the bottom face of the 
bolt head to the end of the bolt is 101.00mm (3.976"). 

If the bolts do not meet both requirements they should be 
replaced.

Preventative Measure
Attention to some of the smallest details and referring to the latest 
OE service publications are two key factors in a quality rebuild or 
repair.

Statistics show that debris (dirt) is the number one cause of 
bearing failure, which brings us to the first simple precaution.  
To those not familiar with the ISX engines, the presence of small 
plugs in the engine and gasket kits may seem odd or perplexing.  
If the technician does not know their purpose, and/or if discovered 
after the engine repair, this can lead to confusion.

Over the years, Cummins has had various service campaigns 
and literature stressing the importance of using these plugs during 
repairs on ISX engines. Sadly, these plugs are often overlooked.

The purpose of these plugs is to temporarily block off the 
oil ports, thus keeping debris out of the engine while it is being 
repaired. On the ISX engine, there are almost straight ports from 
the lower bearings to the upper bushings in each corner of the 
cylinder block and head. After the cylinder head is removed, these 
ports become open pathways for debris to enter straight down into 
the lower oil passages of the engine. 

Below is a photo of the front of an ISX block with the plugs 
(circled in green) installed in the oil ports.

There are two additional ports at the back of the block.

Plugging the ports in each corner of the cylinder head is also 
important, since debris entering these ports can go directly into the 
cam and upper bushings.

Of course, there are far more ports and openings to consider 
on an engine than just where these plugs are used. In fact, there 
are additional plugs used for the front and sides of the cylinder 
block. The OE service manuals have more detailed instructions 
for keeping debris out, and for cleaning and protecting engine 
components. 






