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Race-designed C5-R or economical LS7: two choices 
for building a 427 street engine

Between 1999 and 2005, the Corvette
C5-R racing program annihilated the
competition in the American Le Mans

Series. The team collected 45 wins in 66
starts—a win ratio of about 70 percent. It will
certainly go down in history as the most auspi-
cious racing program in the Corvette’s history. 

Much of the credit for those continuous wins
can be ascribed to the fortitude of the powerful
C5-R 7.0L racing engine. The C5-R was based
on GM’s Gen III small-block V-8 but featured
numerous enhancements designed to provide
the strength needed for daylong endurance
races. It was also designed as a structural

member of the Corvette C5-R race car’s chassis. 
After some internal prodding by far-thinking

employees and external begging from some
deep-pocketed enthusiasts, GM Racing
released the C5-R cylinder block for civilian
use through the GM Performance Parts
(GMPP) network. Weekend racers and street
enthusiasts rejoiced—and winced. The retail
price for a C5-R was (and is) more than
$6,000. That’s just the cylinder case, mind
you—not a whole engine. Granted, for the
money, one receives a race-prepped block with
some serious hardware. To date, about 500
C5-R blocks have been purchased outside of

the Corvette racing program. 
A paradigm shift in affordable big-inch LS

engines has taken place with GMPP’s release of
the LS7 cylinder block (PN 17802854). Like the
C5-R, the LS7 block is an aluminum block that
enables the construction of a 427ci engine. The
LS7’s production manufacturing, however,
means it costs substantially less than the C5-R
block. In fact, at around $3,200, the LS7 block
costs about half as much. 

This is huge. It opens up a new world of
engine-building possibilities for those who have
trouble rationalizing a $6,000 charge on the
American Express card.
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The High Cost of Racing
Invariably, the question is begged ... if the

LS7 is half the price of the C5-R block, is it only
half as strong or half as good? Not at all,
according to GM Racing’s Bob Cross. “The C5-R
block was originally designed only for competi-
tion use, so it features a lot of exotic production
treatments and racing hardware,” he says. “This
block was never intended to be offered to the
public, and its cost reflects the processes
involved in its manufacture.”

In other words, the cost disparity between
the C5-R and LS7 has less to do with what the
LS7 lacks than what goes into manufacturing
the C5-R. 

“Keep in mind, the LS7 was designed to
support up to 650 hp,” says Cross. “The C5-R
was designed for 750 normally aspirated
horsepower, but it also had to integrate with-
in the chassis as a structural member and last
for 24 hours of all-out competition.”

Admittedly, those are performance para-
meters most private enthusiasts won’t push—
making the LS7 look even more like a value.
One of the caveats of jumping onto the LS7
bandwagon is the current absence of an over-
the-counter controller from GM for the engine.
But just as engine builders have adapted
stand-alone systems for their C5-R–based
engines, so too will they find a workaround for
LS7-based buildups. FAST, for example,
recently introduced an adapter that allows the
factory LS7 MAF to clip onto the LS2 wiring
harness, making the swap that much easier.

Side By Side
There are obvious differences between the

LS7 and C5-R blocks. Production differences
include details such as varied external rib-
bing—the C5-R has increased ribbing because
the engine was designed as a structural mem-
ber of the race-car chassis—and conventional
(LS7) versus screw-in (C5-R) galley plugs. The
major differences are the ones that account
for much of the price disparity between the
two blocks. 

To begin, the C5-R block is cast with a very
specific recipe of 356M aluminum. Once cast,
it is heat-treated and hipped. Hipping, a ref-
erence to hot isostatic pressure, is a proce-
dure in which the block undergoes a multistep
treating process that pressurizes, heats, and
cools it to ensure strength and all but elimi-
nate porosity. Approximately 20 percent of the

The LS7 block (top) is based on the same casting as other Gen IV engines, including those
with the cylinder-deactivating Active Fuel Management (AFM) feature. The cast towers of
the LS7 are carryovers from Gen IV engines with AFM, but because the engine isn’t
equipped with it, the towers aren’t machined. The C5-R block doesn’t have AFM provisions. 

The large hole at the rear of the Gen III-
based C5-R block is a boss for the
camshaft-position sensor. The LS7 block is
based on the Gen IV design, which also
includes the LS2. Gen IV engines have a
front sensor mounted in the timing cover. 

C5-R block castings that undergo this expen-
sive (several hundred dollars per block) and
time-consuming process are rejected. The
production LS7 block doesn’t receive this
treatment, but it also wasn’t designed for pro-
fessional endurance. 

Both the LS7 and C5-R blocks receive pre-
cise machining and leak testing, but the C5-R
block features align-honed camshaft and
crankshaft journals. The align-honed cam
journals ensure the camshaft and crankshaft
are squared up, which is essential to engine
life under extreme racing conditions.



A comparison of the outer walls reveals
apparent differences, too. The LS7 (above)
doesn’t have the screw-in galley plugs of
the C5-R (below). The C5-R also has more-
pronounced ribbing. The screw-in plugs
cover ports in the water jackets that were
used during the casting process to hold
the core firmly in place and keep the jack-
ets more stable. Look closely, and you’ll
see the water jackets are a little deeper
on the C5-R. Also, the extra ribbing on the
C5-R was designed into the Corvette race
cars because the engine is a structural
member of the chassis, something that’s
not an issue with street cars.
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The fronts of the blocks are similar, but
the C5-R (above) has more-pronounced oil
galleries and water jackets. 

The LS7 block’s rear bulkhead has a cast-in reminder of its intended displacement. 

A look at the decks of both the LS7 block
(top) and the C5-R reveals several differ-
ences. The water jackets are slightly differ-
ent, and the casting of the C5-R block
shows more material in the lifter-tray
mounting pad. Also, the C5-R uses more-
expensive G3 material for the cylinder lin-
ers. The LS7 bores are 4.125 inches, and
the deck height is 9.240 inches. The bores
are honed with a deck plate in place, and
development of the block was based on the
performance of the C5-R block. 

As on the front of the block, the C5-R
(right), has its water jacket pushed farther
outward in order to get more water around
the No. 8 cylinder. Also note the vertical



The main caps are also significantly differ-
ent between the blocks. The LS7 uses strong,
powdered-metal caps and bolts, while the C5-R
uses billet-steel caps with racing-spec A1
Technologies stud fasteners. Also, when ordered
from GM Performance Parts, the C5-R block
includes a hardware kit with premium fasten-
ers—and it ain’t a bag of cheap nuts and bolts. 

The C5-R block obviously carries the street
cred of the haloed C5-R racing program, but for
street enthusiasts, the LS7 block will likely prove to
be the cylinder case of choice. It’s strong, well
designed, and comparatively affordable. 

“There’s no denying the strength and capa-
bility of the C5-R. It exceeds at the performance
it was designed to deliver,” says Cross. “But the
LS7 is an exceptionally strong foundation that
will serve most enthusiasts well. It offers tremen-
dous value for the money.”

When building a big-inch street engine on a
budget, value is just as important as surviving 24
hours of racing at Le Mans.

A look at the rear corner of the LS7
block shows the inlet for the engine’s
dry-sump oiling system. 

casting between the cam and crank jour-
nals, which is absent from the LS7 block.
It’s a more pronounced oil gallery. ▲

▲ A new carburetor-type intake mani-
fold is available for the LS7, allowing
the factory port-injection system to be
replaced with a simple carb setup. An
ignition driver is all that’s needed to
complete the swap. Versions are avail-
able for both the LS7 and L92 heads.

Cast-in bosses on the intake manifold
are machined for EFI on some versions.
Nitrous can also be plumbed through the
bosses.

OK, here’s the scenario: You’ve just decided
to “restify” that old C2 or C3 in your garage,
and the Gen IV LS7 seems like the hot ticket
to put a post-modern 427 in the car. Trouble
is, the production engine doesn’t look at
home under a Stinger or L-88 hood. 

Solution: Ditch the port fuel injection for
a carburetor. The swap is much easier than
you might think, and GM Performance Parts
has the replacement intake manifold to do
it, too. You’ll need an ignition driver after
that, but they’re readily available.

The carb manifold is based on the Gen
IV’s square-port cylinder-head design. GMPP
already offers a carb intake for Gen III (LS1,
LS2, and LS6) engines with “cathedral” port

heads (PN 88958675). 
The Gen IV intake features an open

plenum and a 4150-type square-bore
mounting pad. Bosses are cast at the base
of each runner, with some versions
machined with injector bosses for EFI
applications (yes, the bosses can be used
for nitrous). 

Four versions of the Gen IV intake are
available—two for the LS7 and its higher,
squarer ports, and two for L92 heads used
in the Cadillac Escalade/GMC Yukon
Denali. The two versions for each engine
include a nonmachined carb version and
the machined-for-EFI version. Here are the
part numbers for each Gen IV intake.

Manifold Part Number
LS7 carb 25534394

LS7 EFI-machined 25534413
L92 carb 25534401

L92 EFI-machined 25534416

Retro-Carb Capability

▲



Other details of the main-bearing caps include machined bay-to-bay
windows on the C5-R. The LS7 has cast-in windows (the machining
chore adds cost to the C5-R). Also, the webbing beneath the main
caps is a little thicker on the C5-R. Finally, the C5-R main-cap hard-
ware is supplied by A1 Technologies. 

GM Performance Parts
www.gmperformanceparts.com 
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One of the most significant differences between the LS7 block and
C5-R block can be found in the main caps. On the LS7 (top),
they’re made of powdered metal; on the C5-R, they’re 8620 billet
steel.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /RelativeColorimetric
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


