CRENSHAW ENG NEERI NG /1 GUI DE_001

[ GENERAL ]

SEl ZED
LUG BOLT
EXTRACTI ON

Renovi ng corroded, rounded, and seized wheel fasteners on BMNV E/ F-series platforns

PLATFORM 2013 BMW F30 320i - N20 Engine
WHEEL BOLT ML4x1.25 - CEM 17mm Hex

DI FFI CULTY Internediate - ~2-4 Hours

SKI LL DY —AIl work perfornmed by owner

Disclainer: Performall work safely. Use jack stands. This gui de descri bes one owner's experience —always verify
specs for your application.

Conpani on vi deo avail abl e at crenshawengi neeri ng. coni gui des
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[/ SECTI ON_01 — OVERVI EW & CONTEXT

Wieel lug bolts on BMWE- and F-series platforns are steel fasteners threaded into al um num
hubs. Over time —especially in humd or salt-exposed climtes —the dissimlar nmetals undergo
gal vani c corrosion, bonding the bolt shank to the hub threads. Wen this corrosion is severe

t he bolt cannot be renoved by standard neans and the hex head may round of f under torque.

Thi s gui de docunents the extraction of a single seized rear-right lug bolt on a 2013 BMW F30
320i. One bolt was al ready rounded before work began. The procedure covers: freeing a stuck
wheel fromthe hub, renobving a rounded fastener using an extractor socket, and performing a

cobalt drill progression to extract a conpletely seized bolt.

m READ BEFCORE STARTI NG

This job requires a floor jack, jack stands rated for your vehicle weight, and wheel chocks.
Never work under a vehicle supported only by a floor jack. Confirmthe car is in gear (manual)
or Park (automatic) with the parking brake fully engaged before lifting

[/ SECTI ON_02 —PARTS & CONSUMABLES

COVPONENT SPECI FI CATI ON / PART # SOURCE

[/ SECTI ON_03 —TOOLS REQUI RED




Corded Drill 1/ 2" chuck, 500-800 RPM Vari abl e speed required

Cutting Ol / Tap Magic For drill lubrication Prevents bit gl azing
Rubber Mal | et Any wei ght For wheel rel ease
- Compani on video avail abl e at crenshawengi neering. com gui des —watch before starting. The drilling

progressi on and extractor technique are easier to understand visually.

/1 SECTI ON_04 —PRE-WORK & WHEEL RELEASE

BMWN wheel s are prone to seizing onto the hub face due to the same gal vani ¢ corrosi on nechani sm
that affects the lug bolts. Even after all bolts are renpved, the wheel may not pull free by
hand. Do not attenpt to pry the wheel off —this risks damaging the rotor, caliper, or wheel
finish.

01 Loosen lug bolts before lifting
Wth all four wheels on the ground, break the torque on each lug bolt 1/4 turn. Do not renove.
This prevents hub rotation while | oosening. BMNspec: 120 Nm/ 89 ft-Ib.

02 Apply penetrating oil —early

If you suspect corrosion or any bolt is already stiff, spray PB Bl aster around the base of each
lug bolt where it enters the hub. Allow 15-20 m nutes mi ni mum Reapply once. Do not use WD-40 —
it is a water displacer, not a penetrant.

03 Lift and support the vehicle

Jack at the designated BMVIifting point (reinforced pinch weld seam —use a rubber pad or BWV
jack adapter to prevent flange damage). Position jack stands under the subfrane or rear
trailing armnmount. Lower the jack until the car rests on stands. Confirm zero novenent before
pr oceedi ng.

04 Renove all lug bolts
Rermove all five bolts fromthe wheel. Place themin order so you can inspect each for thread
condition. Any bolt with danaged threads nust be replaced before renpunting.

05 Attenpt wheel renoval by hand
Gip the wheel at 9 and 3 o' clock. Pull firmy and evenly. If it does not nove, do not force it.
Proceed to the wheel -rel ease techni que bel ow.

m SElI ZED WHEEL — CORRECT RELEASE TECHNI QUE

BMWV wheel s commonly seize to the hub face. The correct approach: reinstall two lug bolts
finger-tight (to retain the wheel), then strike the inner sidewall of the tire firmy with a
rubber nmallet at the 6 o' clock and 12 o' cl ock positions alternately. Two to four controlled
strikes per position is usually sufficient. The shock breaks the corrosi on bond without
damagi ng the wheel or rotor.



06 ldentify the kick zones

6 o' clock and 12 o' clock on the inner sidewall —not the tread, not the outer lip. Strike the
rubber, not the rim Once the wheel breaks free, renpbve the two retaining bolts and pull the
wheel clear.

0O Do Not Strike the Rotor or Caliper —Never use a nmallet or hammer on the brake rotor, caliper body,
or brake line. A single inpact can crack a rotor, fracture a caliper bracket, or collapse a braided
line. If the wheel will not release after 6-8 nallet strikes, apply nore penetrant and wait before
retrying.

[/ SECTI ON_05 — ROUNDED LUG BOLT — EXTRACTOR SOCKET METHCD

A rounded lug bolt is one where the 17nm hex corners have been stripped by an inproperly sized
socket, a worn socket, or a cross-driven inmpact. A nulti-spline extractor socket —such as the
ICON 1/2" nulti-spline set —bites into the rounded surface using reverse-tapered internal
flutes.

07 Sel ect the correct extractor size

The ICON nulti-spline kit contains multiple sizes. Select the size that fits snugly over the
rounded bolt head with mninmal play. The socket should require light mallet taps to seat fully
over the head —this is intentional. Too | oose = slip.

08 Drive direction —countercl ockwi se only

Extractor sockets are designed for removal only. Attach a 1/2" breaker bar or inpact wench set
to reverse. Apply steady pressure —do not shock-load initially. If using an inmpact w ench,
start at low torque and increase in steps.

09 Renpbve and inspect threads

Once the bolt breaks free, renove it slowy. Inspect the hub threads for damage. If threads
appear torn or cross-threaded, the hub requires re-tapping with an ML4x1.25 tap before a new
bolt is installed. Do not force a new bolt into a damaged thread.

- Inpact Wench Advantage —An inpact wench delivers rotational hammering that breaks corrosion bonds
nore effectively than steady breaker-bar torque. Ensure the extractor socket is fully seated before

appl yi ng i npact.

/1 SECTI ON_06 —FULLY SEI ZED BOLT —COBALT DRI LL EXTRACTI ON

When a bolt cannot be turned by any socket and penetrating oil has not freed it, the bolt nust
be drilled out. This procedure uses a cobalt drill bit progression to renove the bolt shank
wi t hout damagi ng the hub threads. Patience and |ow RPM are critical.

O Use Cobalt Bits Only —Not HSS. Hi gh-speed steel (HSS) bits will skate, glaze, and fail against
hardened bolt steel. Cobalt bits (M35 or Mi2 grade) nmintain cutting edge integrity at the heat
| evel s generated by drilling bolt steel.
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10 Center punch the bolt face

Clean the bolt face with brake cleaner. Using a spring-|loaded center punch, strike the exact
center of the bolt head. This creates a divot that keeps the drill bit fromwal king. Precision
here determ nes the entire outcone.

11 Start with a pilot bit —1/4"

Chuck a 1/4" cobalt bit. Apply cutting oil to the bolt face. Drill at 500-600 RPM —sl ow speed,
firmconsistent pressure. Let the bit cut; do not force it. Reapply cutting oil every 30
seconds. Pause if snoke appears.

12 Progress through the bit sequence
Step up in controlled increnments: 1/4" - 5/16" - 3/8" - 7/16" - 1/2". Cean chips and reapply
oi | between each step. Maintain perpendicular drill angle throughout.

13 Final pass at 1/2"
The 1/2" bit renoves the majority of the bolt shank. Proceed slowy —the bit is close to the
thread roots. Once through, the remaining shell will often collapse inward.

14 Extract the remaining shell

Use a scribe, pick, or narrow flathead to coll apse and renbve any renaining bolt sleeve from
the hub threads. If threads are torn, re-tap with an Ml4x1.25 tap. |If the hub is danaged beyond
re-tapping, hub replacenent is required.

[/ SECTI ON_O07 —NEW BOLT | NSTALLATI ON & TORQUE

15 C ean hub face and threads
Wre brush the hub face and thread bore. Renpve all corrosion, old anti-seize, and drilling
debris. Blow clean with conpressed air if available. Inspect threads visually —they must be

clean and fully forned before proceeding.

16 Apply anti-seize —correctly

Apply a thin coat of anti-seize conmpound to the bolt shank only. BMN's standard recomrendati on
is clean and dry threads; however, for corrosion-prone applications, a thin anti-seize coat on
t he shank prevents future seizure. Do not apply to the taper seat —it wll reduce cl anping

force.

m TORQUE SPECI FI CATI ON

BMNV F30 | ug bolt torque: 120 Nm/ 89 ft-lb. This applies to clean, dry threads. If anti-seize is
used on the threads (not reconmmended), reduce torque by approximately 15-20%to avoi d
over-cl anping. Use a calibrated torque wench —do not estinate by feel.

17 Install new lug bolts —hand tight first
Thread all five new lug bolts in by hand. They nust thread in smoothly with zero resistance for
the first several turns. Resistance indicates cross-threading —stop i medi ately, back out, and

realign. Never use an inpact wench to start bolts.



18 Seat the wheel and snug bolts in a star pattern

Tighten bolts in a star/cross pattern —not in a circle —to ensure even seating. Snug to
approxi mately 30 ft-1b before | owering the vehicle.

19 Lower vehicle and final torque

Lower the vehicle until the wheel is fully I oaded on the ground. Final-torque all five bolts to
120 Nm/ 89 ft-1b in the same star pattern. Torquing with the wheel in the air allows hub
rotati on —always torque on the ground.

/[ SECTI ON_08 — VERI FI CATI ON & FOLLOW UP

Re-torque at 50 mles
Wheel bolts should be re-checked at 50 nmiles after any wheel renoval. Especially inportant
after a drill extraction where thread condition may be marginal .

I nspect remaining bolts

Wiile the wheel is off, inspect all five bolt positions. Corrosion on one bolt comonly

i ndi cates corrosion form ng on others. Replace any bolt show ng thread damage, deep pitting, or
difficulty threading.

Hub face treatnent
Once the wheel is renmoved in future, coat the hub face with a thin layer of anti-seize or copper
grease to prevent the wheel from bonding again.

Log the work
Record the corner, mleage, and condition of the extracted bolt. If tracking the car in the
future, this is baseline data for corner-specific maintenance history.

[/ SECTI ON_09 — COVMON M STAKES

0 Using WD-40 as penetrant

WD- 40 di spl aces water but has mninmal penetrating ability on corroded fasteners. Use PB Blaster, Kroil,
or Aero Kroil. Allow 15-20 minutes mini mum soak ti ne.

0 Using HSS drill bits

HSS bits will skate across hardened bolt steel without cutting. They will heat rapidly, glaze, and dull.
Cobal t only.

O Drilling at high RPM

H gh RPM generates heat that work-hardens bolt steel and destroys cutting edges. 500-800 RPMw th cutting
oil is the correct range.

O Not center-punching first

Wthout a center punch divot, the bit will walk across the bolt face and into the surrounding hub. This
is the single nost comon cause of thread damage during extraction.

O Skipping the star pattern on torque



Circul ar tightening sequence |oads the rotor hat unevenly and can cause brake pedal pul sation. Al ways

torque in a cross/star pattern

0O Using the extractor socket on the wong size

If the extractor socket is too large, it will slip before gripping. It must require light mallet force to
seat —that interference fit is the grip nechani sm

/1 SECTI ON_10 —BU LD NOTES — FROM THE OANER

The rear-right bolt on this car had been stiff for two rotation cycles. Wien | finally went to
remove it, the hex had rounded before | could break it |oose —likely froma previous service
where soneone used a worn socket. The | CON extractor seated with two mallet taps and canme out

clean on the first inpact wench attenpt.

The second bolt required the full drill progression. Center punch was the step | al nost skipped
—don't. The bit wal ked slightly on the first attenpt without it. After re-punching and
restarting, the progression went clean from1/4" to 1/2" with cutting oil and patience. Hub
threads were intact. New OEM bolts installed without resistance.

Anti-seize on the hub face is now part of every wheel renoval on this car.
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