Another
Surprise Inside

Cummins IS

BY STEVE SCOTT

When we put the final wrap on the “Surprise Inside Cummins ISX”
article in the July-Sept 2021 issue, | thought we had covered the
topics of most interest. | wasn’t too surprised to hear that not only
did we miss a key topic, but the OE seems to have overlooked it
completely. The OE service manuals do a good job of detailing the
acceptable conditions and dimensions for the lower counterbore

in the ISX cylinder block and the required liner protrusion specs.
However, it falls far short of addressing wear on the upper receiver
bore of the block that supports the top of the liner. The only
reference I have found is the simple note (shown below) taken
from Cummins “Inspect for Reuse” guide that focuses on erosion.
However, erosion and wear are completely different conditions.

If upper bore erosion is discovered 0
during block inspection, it must be — *
disregarded. It is not a failure mode
and the head gasket provides an
adequate seal. W

The problem occurs when the upper bore diameter of the block
gets worn to the point it cannot hold the liner from moving. The
liner movement then causes the head gasket to fret into the surface
of the cylinder head and the head gasket to fail.

At the time the OE guide was published, had they not
considered the wear these engines would experience? Especially as
they age, and the engine
experiences the countless
number of miles put on
these blocks. Pictured
far right, these four
photos are examples of
the wear found around
the circumference in the
upper receiver bores of a
high mileage 1SX block.

The upper landing of
the cylinder liner is fairly
narrow in comparison to

e

Examples of wear found around the circumference in the
upper receiver bores of a high mileage ISX block.
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the mating area of the cylinder block. Since the cylinder liner is a
“mid-stop” design, it 1s held at the lower counter bore and at the
top by the head gasket.

The photos shown here are from an ISX engine that failed the
head gasket on two cylinders. There was also fretting damage to
the cylinder head on all six cylinders.

Pictured below is a rough outline of the construction of the
head gasket. At each of the cylinders there is a fire wire, or ring
incased by the fire wrap. The crushing force from the cylinder head
seals this area of the head gasket to the liner.

When the cylinder liner is not held firmly in place at the top
by the cylinder block the liner begins to move with each stroke of
the engine. This causes the gasket to fret into the cylinder head,
cracking the fire wrap on the head gasket and the gasket soon fails.
This is not the gasket’s fault — it has scrubbed against the cylinder
head to the point it fails. The clamping force from the cylinder
head pushes downward to the lower counter bore in the block and

Rough outline of the construction
of the head gasket. At each of the
cylinders there is a fire wire, or
ring incased by the fire wrap. The
crushing force from the cylinder
head seals this area of the head
gasket to the liner.
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the top of the liner dances around. The
gasket is not designed to withstand this
type of movement or force.

I have talked to several machine shops
and rebuilders about this condition since
the last article and have been told this is
becoming a more common occurrence. If
severe enough, it requires a custom sleeve
or insert to be installed in the block to
repair the damaged area. When they install
a repair sleeve in the block, the rebuilders
tend to use a finish bore size of 6.339"
to 6.340". Cummins lists a max spec
diameter of 6.340" for this upper area of

the liner, but do not publish a spec of the
block upper bore diameter. Possibly the
movement of the liner or the wear may
be seen while the liner is still in the block,
but to get an accurate measurement the
liners would need to be removed. Without
a published spec the acceptable amount
of clearance or wear is unknown. A worn
diameter of 6.344" tends to be the max
diameter for the block according to the
rebuilders I spoke with.

In some ways I was hesitant to publish
this article because I do not have an out
of the box solution. Without documented

specs or procedures for repairing
the block damage, the best [

have to offer is pointing out a
possible problem. Hopefully this
information will be useful and fend
off a potential failure. With the
age, popularity, and huge number
of these ISX engines in production,
there is no doubt there will be
more surprises to come in the ISX
crackerjack box .l

Steve Scott joined the service department at IPD
in 1982, working with parts, service and sales
for a variety of equipment, diesel, and natural
gas engines. Since 2004, he has been the
director of product development and technical
support for IPD. For more information, email
sscott@ipdparts.com.

QUALITY ENGINE REPLACEMENT PARTS
FOR INDUSTRIAL AND POWER GENERATION

Engine rebuild kits
Piston kits

* Head bolt kits

IPD HEADQUARTERS [ Forarsorival + Lower-end gasket kit
23231 Normandie Ave. ] itpartsotical + Oil pan gaskets and seals
Torrance, CA 90501 310.530.1900 B Popats

sales@ipdparts.com
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All manufacturers' names, numbers, symbols and descriptions are for reference only. It is not implied that any part is the product
of the manufacturer. Caterpillar’, Detroit Diesel’, Cummins” and Waukesha® are registered trademarks of their respected owners

Bearings, gasket sets and ring sets

IPD Products for Diesel and Spark-lgnited Engines

Caterpillar® C6, C7, C9, C10, ©11, G12, C13, C15,
C18, C27, C32, 300 Series, 3000, 3100,
3200, 3300, 3400, 3500. 3600

Cummins® ISX / QSX (dual cam), ISX15 / QSX15

(single cam), and K Series(19L, 38L, 50L)
Detroit Diesel® | 60 Series and DD15 Series

‘Waukesha® VHP Series (T042/7044) |

ipdparts.com 1S09001: 2015 Certified
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