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INTRODUCTION:
THE HEARTBEAT
OF AMERICAN
MUSCLE

There’s  a  sound  that
every  true  gearhead
recognizes  instantly.
It’s  the  low,  rumbling
idle  of  a  small  block
Chevy  (SBC)  firing  to
life  for  the  first  time
after  a  painstaking
rebuild.  Whether  you
inherited  a  dusty  350
f r o m  y o u r
grandfather’s  garage,
picked up a neglected
project  car,  or  simply
want  to  breathe  new
life  into  your  dai ly
driver, learning how to

rebuild  your  small
block Chevy is one of
the  most  rewarding
automotive  projects
y o u  w i l l  e v e r
undertake. It is a rite of
passage, a masterclass
i n  m e c h a n i c a l
engineering,  and  a
surefire  way  to  save
thousands  of  dollars
while  gaining  intimate
knowledge  of  your
engine.
Contrary  to  popular
belief, you do not need
a professional machine
shop  to  handle  every
aspect of the job. With
the right tools, a clean
workspace ,  and  a
methodical  approach,
t h e  a v e r a g e  D I Y
m e c h a n i c  c a n
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successfully  complete
an  SBC  rebuild.  This
guide  will  walk  you
through  every  critical
stage,  from the  initial
tear-down  to  the  final
break-in procedure. We
will cover the essential
steps,  the  common
pitfalls,  and  the  pro-
tips  that  separate  a
successful rebuild from
a  frustrating  failure.
Let's  get  that  Chevy
running  better  than  it
ever has.

WHY REBUILD A
SMALL BLOCK
CHEVY?

Before we dive into the
w r e n c h i n g ,  i t  i s
i m p o r t a n t  t o
understand  the  value
of  this  iconic  engine.
The small block Chevy,
i n  i t s  v a r i o u s
displacements from the
262  to  the  400,  has
powered  everything
from Corvettes to farm
trucks.  Its  ubiquity

means parts are cheap,
readily  available,  and
s u p p o r t e d  b y  a n
enormous aftermarket.
R e b u i l d i n g  y o u r
existing  engine  often
makes  more  sense
than  buying  a  crate
motor. A rebuild allows
you  to  select  specific
components tailored to
your  driving  style.  Do
you  want  a  torquey
s t u m p - p u l l e r  f o r
towing? A high-revving
street  screamer  for
weekend  cruises?  An
SBC rebuild  gives you
t h a t  f r e e d o m .
Furthermore,  you  get
the  satisfaction  of
knowing  every  single
nut,  bolt,  and  gasket
inside your powerplant
is  fresh  and  correctly
torqued.

PHASE 1:
PREPARATION AND
DISASSEMBLY

The  most  critical  part
of any engine rebuild is
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not the assembly; it is
t h e  p r e p a r a t i o n .
Rushing  this  phase
guarantees  future
headaches.

Gather
Your
Essential
Tools
You cannot rebuild an
engine  with  a  single
crescent  wrench.  You
w i l l  n e e d  a
comprehensive  set  of
tools.  At  a  minimum,
invest in:

A high-quality
torque wrench
(both ft-lbs and
in-lbs).
A complete set of
sockets
(standard and
deep well) in SAE
sizes.

An engine hoist
and a sturdy
engine stand.
A ring expander
and a ring
compressor.
A micrometer
and a dial bore
gauge (or
telescoping
gauge) for
measuring
clearances.
A good shop
manual specific
to your engine ’s
year and model.

Documen
t
Everythin
g
A s  y o u  b e g i n  t h e
teardown,  document
everything.  Modern
smartphones  are  your
best friend here. Take
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p i c t u r e s  o f  t h e
accessory  belt  routing
before you remove the
alternator. Label every
pushrod,  rocker  arm,
and main bearing cap
wi th  a  permanent
marker  or  a  labeled
baggie.  If  you mix up
t h e  p a r t s  d u r i n g
disassembly,  you  will
i n t r o d u c e  w e a r
patterns that can lead
to  premature  failure.
The small block Chevy
is  forgiving,  but  it  is
not magic.
Remove  the  intake
manifold,  cyl inder
heads,  oil  pan,  and
front  timing  cover.
Once the short block is
stripped  to  the  bare
block,  remove  the
crankshaft,  camshaft,
and  pistons.  This  is
your  last  chance  to
inspect  the  block  for
cracks or fatal damage.
If you see a rust hole in
a  water  jacket  or  a
crack  between  the

main  bearing  webs,
you  have  f ound  a
candidate  for  a  core
charge  at  your  local
par ts  s tore ,  not  a
rebuild.

PHASE 2: THE
MACHINE SHOP
VISIT (CRITICAL
STEP)

Th i s  i s  whe re  the
p h r a s e  h o w  t o
rebuild  your  small
block Chevy  diverges
from  a  simple  parts-
swapping  exercise.
Un less  you  own  a
milling  machine,  you
cannot  do  this  step
yourself. You must take
your block and rotating
a s s e m b l y  t o  a
professional  machine
shop.

Cleaning
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and
Inspectio

n
The machine shop will
hot-tank or  chemically
clean  your  block  to
remove  30  years  of
baked-on  oil,  grease,
and rust. They will then
magnaflux  (magnetic
particle inspection) the
block  to  check  for
ha i r l ine  cracks .  A
cracked block is scrap.
A  good  block  is  then
checked  f o r  deck
flatness  and  main
b e a r i n g  b o r e
alignment.

Boring
and

Honing
Your  cyl inders  are
l i ke ly  worn  out  o f
round.  The  machine
shop  wi l l  bore  the
cyl inders  oversize
(typically  0.030″  or
0.060″) and then hone
them  to  the  exact
finish  required  by  your
new piston rings. They
will also align-hone the
main  bearing  saddles
t o  e n s u r e  t h e
c ranksha f t  sp i n s
perfectly  true.  Do  not
skip this step. Reusing
old cylinder walls with
new  rings  is  a  recipe
f o r  h i g h  o i l
consumption.

Resurfaci
ng the
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Cylinder
Heads
Your  cylinder  heads
need a fresh surface to
seal  properly.  The
machine shop will  mill
the  head  decks  to
e n s u r e  t h e y  a r e
perfectly  flat.  They  will
also  perform  a  three-
angle valve job on the
seats, grind the valves,
and  install  new  valve
guides  and  seals.  If
your  budget  allows,
consider  a  port  and
polish  job  to  improve
airflow.  This  is  where
y o u  g a i n  r e a l
horsepower.

PHASE 3:
ASSEMBLY -
PUTTING IT ALL
TOGETHER

Now you have a clean,
machined block and a
box of new parts. This
is the fun part. Work in

a  v e r y  c l e a n
environment. Dust and
dirt are your enemies.
Wash  the  block  again
with  soap  and  water
even after the machine
shop,  and  lubricate
everything  with  clean
engine oil or assembly
lube as you go.

Installing
the
Cranksha
ft
S t a r t  w i t h  t h e
crankshaft.  Install  the
main  bearing  shells
into the block and the
main caps. Ensure the
bear ing  tangs  are
cor rect ly  seated .
Lubricate the bearings
liberally with assembly
l u b e .  S e t  t h e
crankshaft  in  place,
install the main caps in
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t h e i r  c o r r e c t
orientation  (all  caps
are  numbered),  and
torque  them  to  the
factory  specification.
Check  the  crankshaft
end-play with a  feeler
gauge;  it  should  be
between  0.002″  and
0.006”. If it’s too tight
or too loose, the thrust
bearing  is  likely  the
wrong size.

Piston
and Ring
Installatio
n
Before  you  install  the
pistons, you must gap
the rings. This is a step
many  beginners  skip.
Using  a  ring  file,  file
the ends of  each ring
until  the gap between
the ends, when placed
in  the  cylinder  bore,

m e e t s  t h e
m a n u f a c t u r e r  ’ s
specification.  Incorrect
ring  gaps  can  cause
ring  butting  (scoring
t h e  c y l i n d e r )  o r
excessive  blow-by.
Once  gapped,  install
t h e  r i n g s  o n  t h e
pistons, staggering the
ring gaps 120 degrees
apart.  Lubricate  the
cy l inders  and  the
piston skirts, compress
the  rings  with  a  ring
compressor,  and  tap
the  pistons  into  the
bores.  Never force a
piston.  If  it  does  not
s l i d e  i n  e a s i l y ,
something is wrong.

Timing
the
Camshaft
The  camshaft  controls
the  va lve  events .
I n s t a l l  t h e  c a m
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bearings (usually done
by the machine shop),
lubricate the cam lobes
w i t h  s p e c i a l  c a m
break-in  lube  (this  is
critical  for  flat-tappet
cams),  and  slide  the
camshaft  into  the
block. Install the timing
c h a i n  a n d  g e a r s .
D e g r e e  t h e
camshaft.  Do  not
trust  the  dot-to-dot
al ignment  method
blindly.  Use  a  degree
w h e e l  a n d  a  d i a l
indicator  to  verify  the
intake  centerline  is
correct.  A cam that is
installed  4  degrees
retarded  will  feel  flat
and lazy. A cam that is
advanced  will  have
more  bot tom-end
torque.

Installing

the
Cylinder
Heads
and
Valvetrai
n
Use new head gaskets
of the correct thickness
( c o p p e r ,  M L S ,  o r
c o m p o s i t i o n ,
depending  on  your
surface  finish).  Torque
the  head  bolts  in  the
m a n u f a c t u r e r  ’ s
specified sequence and
torque  values.  Do  not
reuse  old  head  bolts;
they stretch. Install the
pushrods, rocker arms,
and  rocker  s tuds .
Adjust  the  valve  lash
(for  mechanical  cams)
o r  p r e l o a d  ( f o r
h y d r a u l i c  c a m s )



How To Rebuild Your Small Block Chevy 9

9

precisely.  A  sloppy
valvetrain is noisy and
loses power.

PHASE 4: FINAL
ASSEMBLY AND
INSTALLATION

With  the  short  block
and  heads  complete,
you  can  instal l  the
intake manifold, timing
cover,  oil  pan,  water
pump,  and  harmonic
balancer.  Use  a  thin
layer of RTV silicone at
the  corners  of  the
intake manifold  where
it  meets  the  china
wa l l s .  I n s ta l l  t he
distributor,  ensuring
the rotor points to the
number  one  cylinder
tower on the cap when
the  engine  is  at  top
dead center.

Setting

Ignition
Timing
Prime  the  oil  system
with  a  dr i l l -dr iven
primer tool before you
install  the  distributor.
T h i s  e n s u r e s  a l l
bear ings  have  o i l
pressure  before  the
engine  ever  fires.
Install  the  distributor,
set the initial timing to
around  10-12  degrees
before top dead center,
and  connect  the  plug
wires  in  the  correct
firing  order:
1-8-4-3-6-5-7-2.

PHASE 5: THE
FIRST START AND
BREAK-IN

This is the moment of
truth.  The  procedure
for  breaking in  a  new
c a m s h a f t  i s  n o n -
negotiable.  Start  the
e n g i n e  a n d
immediately  bring  the
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RPM  to  2000-2500
RPM. Do not let it idle.
You must run it at this
elevated speed for  20
minutes. This is called
the  break-in  cycle.  It
seats the cam lobes to
the lifters. If you let a
flat-tappet  cam  idle
during  break-in,  you
can  wipe  a  lobe  off  in
seconds. After the 20-
minute  cycle,  change
the  oil  and  filter.  You
n o w  h a v e  a  f r e s h
engine.

Break-In
Driving
For  the first  500 miles,
vary the engine speed.
Do not hold a constant
RPM  on  the  highway.
Do not lug the engine.
Do not rev it past 4000
RPM.  Change  the  oil
again at 500 miles, and
then  you  are  free  to
drive  it  normally.  A
p r o p e r  b r e a k - i n

extends  engine  life
significantly.

COMMON
MISTAKES TO
AVOID WHEN
REBUILDING AN
SBC

Even  exper ienced
m e c h a n i c s  m a k e
errors.  Here  are  the
most  common  ones
you should consciously
avo id  dur ing  your
rebuild:

Neglecting the
Cooling
System: A fresh
engine run with a
rusted, clogged
radiator can
overheat
instantly. Flush
or replace the
radiator.
Using Cheap
Gaskets: Spend
the money on
Fel-Pro or OEM
gaskets. Cheap
gaskets leak.
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Ignoring
Lubrication:
You cannot use
too much
assembly lube.
Every contact
surface needs it.
Skipping the
Cam
Degreeing: As
mentioned, this
is where real
performance is
found or lost.
Hiding the
Spark Plugs
with the
Valvetrain:
Always check
piston-to-valve
clearance with
clay before final
assembly if you
are using a large
cam.

COST
CONSIDERATIONS
AND BUDGETING

A full rebuild of a small
block  Chevy  is  not
c h e a p ,  b u t  i t  i s

significantly  less
expens ive  than  a
modern  crate  engine.
Budget approximately:

Machine work:
$400 - $800
(bore, hone,
deck, valve job)
Pistons and
rings: $200 -
$500
Bearings and
gaskets: $150 -
$300
Camshaft and
lifters: $150 -
$400
Oil pump and
timing set:
$100 - $200
Miscellaneous
(bolts, seals,
fluids): $150

Your total will likely fall
between  $1,200  and
$2,500  for  a  so l id
s t r e e t  r e b u i l d .
Compare  that  to  a
$5,000+  crate  motor,
and you see the value
of  do ing  the  labor
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yourself. Remember to
factor  in  the  cost  of
tools  i f  you  do  not
already own them.

CONCLUSION: THE
PRIDE OF A JOB
WELL DONE

L e a r n i n g  how  to
rebuild  your  small
block Chevy  is  more

than just turning bolts.
I t  is  an  exercise  in
patience,  precision,
and passion. When you
twist the key and that
engine catches the first
t ime,  the  roar  that
echoes  through  your
garage  i s  a  d i rect
result of your own hard
work and ingenuity.  It
is not just a motor


