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03-3180 Examining and repairing crankshaft

Cperation no. of operation texts and work units or standard texts

and flat rates

Pata in mm

Permissible out-of-roundness of crankshaft and conrod bearing journals 0.002
Permissible difference in cylinder shape conred bearing journals | 0.010
over length of about 54 mrn crankshaft bearing journals 0.010
Pearmissible axial runout of fit bearing 0.02
Fillet radii at the crankshaft bearing journals 1.9 - 2.1

conrod hearing journals

1.9 - 2.1

Bearing journals ground and precision-lapped, max. peak-to-valley-height
R (nm)

0.16

r~.

Granksh

aft journal 2 at front

31.98 - 32.00

Permissible difference in concentricity of front crankshaft journal 2) %)

0.05

Contact surface & for radial seal at rear

92.874 ~ 92,924

Permissible difference of rear crankshaft flange radial %) 0.04

axial ?) 0.015
MmmwwmahnwmnnmmwmwmeWO%mwﬂMmﬂ Journals 2, 6 0.07
bearing journalg ) 4) journals 3, 4, 5 0.14

Scleroscopic hardness of crankshaft and conrod when new

74 - 84

bearing journals -
limit value

60 %

Permissible imbalance of crankshaft when mounted in journals 2 and 6

100 grnm %)

2) When crankshaft mounted on crankshaft bearing journals 1 and 7 and one full revolultion.

3) if measurement made when crankshaft installed, sliminate radial bearing play by applying pressure to crankshaft journal,
4) When crankshaft mounted on the crankshaft bearing journals in front of and behind the crankshaft bearing journal 10 be

measured and one full revolution, permissible difference 0.04.
5) The limit value must exist at at least 2/3 of the circurnference of the journal,

6) Rolated to 1st and 12th balancing weight at 550 rpm when mounted on 2nd and 6th crankshaft bearing journals.
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Note

Maxirnurn wear limit of crankshaft and conrod
bearing journals 0.02 mm. The repair sizes listed
in the table should be adhered to exactly. When
re-grinding, it is essential to maintain the fillet
radii at the crankshaft and conrod bearing
journals.

All the radii of the conrod and crankshaft bear-
ings are inductively surface-hardened, at the
2nd, 3rd, 4th, 5t and 6th crankshaft bearings.
The running surface for the rear radiai seal is
inductively hardened to a depth of about

1 -2 mm.

Special tool

',a 'n\y‘

\, 000 589 20 21 00 Y,
Note
Proceed in the order stated in the diagram

overleaf when examining and servicing
crankshafts.
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A. Examining, grinding

Visual inspection
Severe damage

Yes No
7

- Scrap

v
Crack test (see explanatory nole)
Cracks present
Yos No
v
Scrap
w
Hardness test (see explanatory note)
All bearing joumals
Scleroscopic hardness at least 80 scale values
on 2/3 of circumference of journal
Yes No
¥
see Hardening (section B)
!“’
Measuring journals
Measurements correct
Yes No
v
Examine whether grinding is still
possible within the specified repair
Yes Nio
W
Scrap
W W
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Girind crankshaft

Il

Crack test
Cracks present

Yos No

w

Scrap

*|"' V"V

Lapping

Dimensional check
Dirnensions correct

Yes No

=

see Examining/Grinding

v

Assernble crankshatft

"V

End of inspection
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. F

dening

(=1

till possible within the specified repair sizes.

Induction hardening
System available

Yeos No

L

Scrap

Induction hardening

Check whether grinding is s
 Yos No
W
Scrap
W

V"’
Test hardness by etching (see explanatory note)

I

Stress-relieve crankshatft for 2 hours at 80 °C.

i

k concentricity, dimensions correct?

Chec

W
Yas No
¥,
Straightening by bending not
permitted in the case of crankshafi
bearing journals with radius hardening
A 4

See Grinding crankshaft {section A)

o
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Explanatory notes of diagram

Crack testing

Clean crankshaft. The bearing journals must be
free of oil and grease.

Magnetize crankshaft and apply fluorescent
powder (fux).

It is also possible 10 use a dye penetration
method (immersing in bath or using & spray
can).

Aid: dye, WV il or fluorescent powder,
cleaning procuct,
developer

Hardness te
Test hardness wnln the drop hardness tester
(scleroscopic hardness).

The minimum hardness of 60 scale values nmus
exist at 2/3 of the circumference of the journal.

Hardening
Always harden journals with hardened radchi
(arrows) inductively.

If this is not possible, scrap crankshaft,
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Inspecting hardening

The setting of the hardening system should be
checked by taking metallographic sections in
order to achieve proper hardening.

These sections can be taken from test harden-
ings on scrapped crankshafts.

Check hardening by etching the surface of the

o,

journal with & 2 % alcaholic nitric acid (HNOg).

Mo dark patches should appear on the surface
of the journal.

The hardened radii must be just as hright as the
surface of the journal.

The non-hardenad radii darken in color.
As a comparison, it is recommended to perform
atching on a journal which has been metallo-

graphically checked.

Following this, carefully wash off the nitric acid
with alcohol.
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Corrosion protection
Crankshafts which are not re-installed
immediately, must be ciled with a corrosion

protection oil.



