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General

Weights and Dimensions

Specifications

Engine type In-line direct injection diesel
Number of cylinders 6

Displacement 13L

Swept volume 12.78 L

Cylinder bore and stroke

131 x 158 mm (5.16 x 6.22 inches)

Emissions level

EPA 07: 2.5g NOx; 0.1g Pt maximum
US2010: 0.2 g/hp-hr NOx maximum

Fuel system

Dual solenoid electronic injector

Valve actuation

Single overhead camshaft, four valves per cylinder

Aspiration

Variable geometry turbocharger with sliding nozzle ring

Cylinder and piston type

Wet Sleeve; one-piece steel piston

Electronic control

Volvo VECTRO electronic management system

Emission controls

EPA 07: Cooled EGR,; Diesel Particulate Filter (DPF)
US2010: Cooled EGR; Diesel Particulate Filter (DPF); Selec-
tive Catalytic Reduction (SCR)

Peak power ratings

375-500 hp

Peak torque ratings

1965-2373 Nm (1450-1750 ft-Ib)

Governed rpm 2100 rpm

Weight Approximately 1,130 kg (2500 Ib)
Firing order 1-5-3-6-2-4

Compression ratio 16:1

Fasteners and threads Metric

Flywheel housing (standard) Aluminum

Total length

1366 mm (54 inches)

Total width

971 mm (38 inches)

Total height

1281 mm (50 inches)
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Component Features and Materials

Item

Description

Air compressor

Flange mounted, oil lubricated, water cooled

Camshaft

Induction hardened, gear driven

Coolant conditioner

Spin-on type, disposable

Connecting rods

Forged steel, cracked cap design

Crankshaft

Drop forged steel, induction hardened, seven main bearings

Cylinder block

In-line six cylinder, nodular iron, machined with bearing caps,
stiffener plate, timing gear mounting plate, guide dowels for
cylinder head; wet replaceable cylinder sleeves

Cylinder head

One-piece cast iron alloy; overhead camshaft, four valves per
cylinder, injectors; cast iron valve guides and oil seals; steel
valve seats; copper or stainless steel injector sleeves; inte-
gral fuel passages and thermostat housing; guide slots for in-
stallation on block

Valve cover

Plastic, 20 spring tension screws

Cylinder liner

Wet Sleeve; replaceable; with EDPM rubber and Viton seals

Cylinder head — Valve springs

Double springs on each exhaust valve

Cylinder head — Valve guides

Cast iron, replaceable; with oil seals

Cylinder head gasket

One-piece steel stamping; elastomer seals added; one-time
bosses to aid in head installation

Cylinder head bolts

M16 (38)

Timing gear cover (rear of cylinder head)

Die-cast aluminum, elastomer seals

Flywheel housing

Die-cast aluminum

Fuel filters

One 30-micron primary, one 5—micron secondary

Fuel injection

Six individually programmed unit injectors: ECM controlled;
common fuel gallery in head; constant supply pressure; over-
pressure return

Fuel supply pump

Gear type pump integral with power steering pump; idler gear
driven

Lubrication system

Crankshaft gear driven oil pump; system integrated with block
and head; serves camshaft, rocker arm shaft, pistons, crank-
shaft, air compressor, turbocharger, EGR valve; three oil fil-
ters; oil level and temperature sensor in oil pan; pump
pressure tube, strainer and pressure relief valve

Main bearing caps

Nodular iron; machined with block; No. 7 mounts oil pump;
numbered for reassembly; sleeve guides for screws; thrust
washers at No. 4 main bearing journal

Exhaust manifold

Three-piece, six port

Pistons

One-piece steel; three ring grooves

Piston rings — Compression

Two: one trapezoidal cross section, one rectangular cross
section

Piston rings — Oil

One: garter spring type; scraping
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Item Description
Oil filters Two 40—micron full flow, one 5-micron bypass;
Filter capacity, two full flow:
® 4.0-4.5liters (4.2—-4.8 quarts)
Oil pan Plastic, steel; 22 spring tension screws
Sump capacity:
® 36 liters (38 quarts)
Thermostat Sleeve type: 82°C (180°F)
Thermostat housing Integrated in cylinder head
Turbocharger Variable geometry type: Holset; exhaust driven; fixed vanes;
sliding ring nozzle; infinitely variable volume; oil and water
cooled
Valve lifters Roller followers
Valve seat inserts Pressed in head; replaceable
Vibration damper Internal fluid-filled ring
Coolant pump Centrifugal rotor impeller; belt driven
Engine
Cylinder Head
Maximum unevenness (DOOM FACE) ........oiiii i e e e e e e e 0.1 mm (0.004 inch)
Cylinder Head Bolts
L@ T U =101 117 USSR PP RPR 38
TRIEAA SIZE ...ttt ettt oo a e e e et e e e bttt oo ea bt e oo b et e e e b et e e e a b et e b et e e h et e e ene e e e nn e e e eanree s M16
=T 0T || I OO PP PP PURPTRPPPPTN 200 mm (7.87 inches)
Cylinder Block
=Y o o 1 4 o PSSR 1052 mm (41.42 inches)
Height, upper block face — crankshaft CeNter.............ooi i 422 mm (16.61 inches)
Height, lower block face — crankshaft CENEr ..............oii i 120 mm (4.72 inches)
Cylinder Liner
7/ L= PSRRI Wet, replaceable
Height of sealing surface above bloCK face ..........ccuviiiiiiiiiciii e 0.15-0.21 mm (0.006-0.008 inch)
Number of sealing fNGS PEr CYINAET IINET ......eoiii et e e s s et e e e e e e s e e e e s s ns b taeeeaeeeannnsaeeaeeeannnes 1+3
Piston
NUMDET OF FING GIOOVES ...ttt ettt ettt a et oo o b et oottt e e ettt e e ettt e e oa b et e e e b et e e eabe e e e et et e e an b et e e eaneeeeenreenanneeens 3
FrONtMAIKING .....ceeeeie ettt e e e e et e e s bt e e st e e e an e e e ebre e e s enreee s Arrow pointing forward
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Piston Rings
T2022726
Compression Rings
T E= T 117 PR 2
(=T o= 11 o o FO TP PRPT PP Up (color marking to left of gap)
Piston ring clearance in groove:
(0T oTo1=T oo g aT o (=TT (o) I 1 o T SRR SPPRRRRPTRPRPRRRNY | -1 o 1-¥-4 B14 W o] fo) ] [}
LOWET COMPIESSION FNQG...ciiiieiiieeesieitiieee e e e et eee e e e s aesteeeeeeeessseeeeeeeesssnbeneeeeessssnnnneeeeesennned 0.09-0.14 mm (0.0035-0.0055 inch)
Oil Scraper Ring
QU T o] 147 OO OO P PP PUPPPSPPPRN 1
(= o711 o o T T O PSP P PP PP PPN Up (color marking to left of gap)

Piston ring ClearancCe iN GrOOVE ..........cuiiiiiiiii ittt 0.05-0.10 mm (0.0019-0.0039 inch)
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Valve Mechanism
Valves
E B
A |
T2019432

Valve disc diameter:

] U PPPUOPPRPRY 42 mm (1.654 inches)

EXRAUST ...t e e e e e e 40 mm (1.575 inches)

Valve stem diameter:

] LT ] = F= 11 SRRSO 8 mm (0.315 inch)

Valve face angle (A):

] PP 24.5 degrees

EXRAUST ...ttt E e h e e ha e e e e h et e e e r et e e et e e e et e e nrne e e e 39.5 degrees

Valve seat angle in cylinder head (B):

0] L= PP PPPP 25 degrees

= 11 OSSOSO PRPPPPI 40 degrees
Note: When replacing valve seats, also replace the valves.

T2023980

Measurement (A) between valve head and cylinder head face:

1 1= PSP P PP PP PRSPPSO 10 mm (0.039 inch) minimum

EXNAUST ... e e 1.35mm (0.053 inch) minimum

Maximum wear value:

] PO PERR 1.7 mm (0.067 inch)
EXNQUST ...t nnn e e e snneeesnneeeeeneee 1.0 M (0.059 iNCh)
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Valve lash (clearance) cold engine, adjustment value:
] U PPRRRPN 0.2 mm (0.008 inch)
EXRGUST ...t b e e et e e n e e enaees 0.8 mm (0.031 inch)
EXNauSt, @NGINE DIAKE ......ooiiiiie ettt e et e s e e e e e e e enae e 1.0 mm (0.394 inch)
Valve lash (clearance) cold engine, check value:
1= S 0.15-0.25 mm (0.006-0.009 inch)
=T 1= PSR 0.75-0.85 mm (0.029-0.033 inch)
EXhaust, @NGINE DraKe .........ooeiiiiiii e e e e e e e e et aee e e e e ean 0.95-1.05 mm (0.037-0.041 inch)

Engine Brake Rocker Arm, Engine Brake

T2027091

Shimmed engine brake rocker arm, adjustment:
Valve caliper pressed down by adjusting screw (B) .tighten the adjuster screw until it makes contact and then a further 1/2 turn
until the valve yoke clearly moves down and the exhaust valve opens slightly

Non-Shimmed engine brake rocker arm, adjustment:
Adjust the brake rocker with a 2.5 mm gauge between the cam and the rocker arm roller. Tighten the adjusting screw (B) until
the valve yoke clearly moves downward.
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W2005815

Shimmed engine brake rocker arm ClearanCe..............cuiii i 2.5 mm (0.098 inch)

Non-shimmed engine brake rocker arm ClearanCe ..............cccooiiiiiiiiiiic e 3.2mm (0.126 inch)
Rocker Arms

Rocker arm bearing ClearanCe............c..uviiiiiiiiii e 0.08 mm (0.003 inch) maximum

Rocker arm roller ClEaranCe. .........oooi i eeea e nnnnnennnnne 0.1mm (0.004 inch) maximum
Valve Seats

- A -
A 7
m! D
Y
T2014128

Standard outside diameter (A):

] USSR PRRRS 45.1 mm (1.776 inches)

=T 1= PR 43.1 mm (1.697 inches)

Oversize outside diameter (A):

] [= SO ST O P PP PP SRR PPUPOPUSPPPPPI 45.3 mm (1.783 inches)

EXNAUST ...ttt e e+ e e et e e e e e h b bt e e e e e e b b ee e e e e e e e aanreeeeas 43.3 mm (1.705 inches)

Height (B):

][ U PRERR 7.55 mm (0.297 inch)

=T 1= S ORER 7.5 mm (0.295 inch)
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Valve Seat Location
C -
2B o
J
72 “
T2012872
Standard diameter (C):
] PRSP SOPRRRR 45.0 mm (1.772 inches)
EXRGUST ...ttt ettt e e e e e 43.0 mm (1.693 inches)
Oversize diameter (C):
0] [ SO OPUPUPUOPPPPPRS 45.2 mm (1.78 inches)
=T 1= SRS 43.2 mm (1.701 inches)
Depth (D):
] Y SRS RTRTR 11.8 £ 0.13 mm (0.465 £ 0.005 inch)
EXNAUST ... rimn e e s snnnneee e s s snnnneeeeeeeennened 1.2 £ 0.13 MM (0.441 £ 0.005 inch)

Seat bottom radius (R):
INIEYEXNQUST ...ttt et e et e s e e es 0.8nm (0.032 inch) maximum
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Valve Guides
Length:
T[T 7] = = 10 USSR 83.5 mm (3.287 inches)
Inner diameter:
INIEHEXNQUST ...ttt e et e s et e e s e e e e an e e e ebe e e e snreeennnreeeeend 8 mm (0.315inch)
Height above cylinder head spring surface:
INIEYEXNGUST ...ttt 24.5+ 0.2 mm (0.965 + 0.008 inch)
C2000483
Valve stem-to-guide wear clearance:!
] PSSR 0.7mm (0.027 inch) maximum
=T 1= SRR 0.7mm (0.027 inch) maximum
1 The measurements are calculated for the measurement method described in the service literature, see Function Group 214.
Valve Springs
Inlet valve spring:
Length UNIOAEd ... et e st e e e e e e e nne e e ennee e s nnneeeeeenen e L 3.8 MM (2.971 INCheS)
Exhaust outer valve spring:
Length UNIOAAEM ........coiiiiiiiiiie e e e e r e e e s snnrre e e e e s s nnnnneeeeessnnnnneneene e 3.8 M (2.91 iNCheS)

Exhaust inner valve spring:
Length UNIOAAEM ........coieiieiiee et e et e e e e e e ssrrar e e e e s s snsnraneeeeessnssnnnneeesssnnnnenennennnnd 0.0 TIM (2.78 iNChes)
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Engine Timing Gears

Timing Gears

T2022797

02T 141 o ToT 11 o1 FR OO OO UUPPRR Number of Teeth
L =X L= Lo = g € = S SRPP 63
b [o ] =Y o T=T= T o101 =Y = Ta o I TaT 1= e 4 Y PRSPPI Outer: 84, Inner: 56
B (o 1= o =T T Vo |01 =1 o =R PRRP PR 73
Z B YN (= | Aoz T 4 1] = | 1 SRR POPPRRR 84
o (o 1= o =T T oY1V =Ty (==Y o N o 18 0 ] o PR RRERP 29
6. Drive gear, POWET STEEIING PUMID .. ..uuriiieeeieiiiitettee et seteteeeeeeasstaees s sssaeeeeeesasstaeeeaesaaasssaseeeesaasssaneeaeessassssseeesesnssssnneeesssnnsnen 36
A S LNV (== L= T oo ) ] o =TT RSSO 48
LBV =TT 1] oy o= il o o 1N 10 Ly o] o J USSP PRR 31
9. Engine power take-0Off (OPTIONGI).......ceiiieiiiiiiie et e e e ettt e e e e e e a et e ame s s ns b te e e e e e e e nnnne e et e e e s annnbreeeeeeennnnneees 50
Idler gear to camshaft gear backlash (adjustable).............cccceiiiiiiiie 0.05-0.15 mm (0.002—-0.006 inch)
Ol pUMP DACKIASKH ... e e e e e s s reeeeeeeen 0.05-0.40 mm (0.002—0.016 inch)
Idler gear axle-to-bushing CIEAranCe ............oooueiiiii i 0.05 mm (0.002 inch) maximum

All other drive and idler gear, backlash...........cccuuveiiiiiiiiii e 0.05-0.17 mm (0.002-0.007 inch)
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Camshaft

Control of camshaft settings, cold engine and valve clearance for cylinder 1 inlet valve equals zero.

Inlet valve for cylinder 1 should be open 1.6 + 0.3 mm (0.063 + 0.012 inch) at a flywheel position of 6 degrees after TDC.
When checking, the timing gears must be rotated in the correct direction (counterclockwise)in order to take up all gear tooth
clearance.

F Y == Ty = T lo =T 40T o T PP PPPPPRPP Gear
[N TUTaq] o= o) o == o USSR 7
Standard bearing journal diameter ....... ... 69.97—-70.00 mm (2.754—2.760 inch)
Undersize bearing journal diameters:

0.25 MM (0.010NCN) et e e e e e e e s et e 69.72-69.78 mm (2.746-2.747 inches)
0.50 MM (0.020 INCN) ...eeie ettt e et e e et e e e ente e e e enne e et e e e enneeas 69.47-69.53 mm (2.735-2.737 inches)
0.75 MM (0.030 INCN) «..eeee ettt e e e e e e e e e e e e nneeas 69.22-69.28 mm (2.725-2.728 inches)

Valve lift at zero play:

] [= PP RSO P U PRURRP 13.1 mm (0.520 inch)
EXNAUST NGINE DIAKE .....cooiiiiiiiiii ettt e e e e e bbb e e e e e e e s ann e e e e e e s eanbbeeeeeeeaas 12.5 mm (0.490 inch)
Permitted wear, entire camshaft profile ..............oooveiiiiiiii e 0.1 mm (0.0039 inch) maximum
T 1Yo (0 A= (o = TR 18 mm (0.710 inch)
Wear value

7= =Y T I [ = | OSSR PPRR 0.24 mm (0.0094 inch)
Bearing, permitted diametriCal WeAK .............ooivi it 0.1 mm (0.0039 inch) maximum

Camshaft Bearings

Camshaft bearing thickness, Standard ..............ooo e 1.92 mm (0.075 inch)
Oversize:

(022N 440 0T (00 0T o ) OSSR 2.04 mm (0.080 inch)
O T0 0 a0 o T (002 0T e o | PP 2.17 mm (0.085 inch)

0.75 MM (0030 1NCN) .ttt e e e et e e e e e s bbb e e e e e e e s b bmmr e e e e e e areeeeee e e aannrreeeaeeeannnees 2.29 mm (0.090 inch)
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Crank Mechanism
Crankshaft
\D\
T2012873
Wear value:
Crankshaft axial ClearanCe! ............uuiiiiiiiiice e e e e e e e e e e s s rmmreaee e e e e e ennes 0.4mm (0.016 inch) maximum
Machining value:
Main bearing and connecting rod bearing journal out-of-round.............cccoceeiiiiniininne 0.006 mm (0.0002 inch) maximum
Main bearing and connecting rod bearing journal taper ..............ccoocci i 0.02 mm (0.0008 inch) maximum
Runout of MiddIe DEAING........uiiiiiiiieiiie e e e e s et e e e e e e ennnees 0.15 mm (0.006 inch) maximum
1 The measurements refer to lubricated components.
Main Bearing Journals
StaNdard diAMELET (1) ......oouuiiiieeiie ettt b et rb et nh et nb e e b e 108.0 mm (4.25 inches)
Undersize diameter:
OISl 00T o T (00 0T T o I SR 107.75 mm (4.2421 inches)
OIS TO 0 aaT o T (0020 e o S RP PR 107.50 mm (4.2323 inches)
0.75 MM (0.030TNCN) .ttt 107.25 mm (4.2224 inches)
1.00 MM (0.040 INCR) ..ttt e e e e e e 107.00 mm (4.2126 inches)
IS 40T o o T (O TR0 0T T o S 106.75 mm (4.2027 inches)
Surface finish, Main bEArING JOUINAL ......... ..o et e e et e e et e e e s et e e e e neea e e seeeeaaneeeeeanneeeaanneeeanns Ra0.25
ST = (o= TR TET A TR = Lo [V PR Ra 0.4
Width, axial bearing pin (A), StANAard.............cooiiiiiiii e 47.0 mm (1.850 inches)
Oversize:
0.2 mm (0.008 inch), axial bearing 0.1 mm (0.004 INC) .......eiiiiiii e 47.2 mm (1.858 inches)
0.4 mm (0.016 inch), axial bearing 0.2 mm (0.008 INCh) .......ccceiiiiiiiiiie e 47.4 mm (1.866 inches)
0.6 mm (0.241 inch), axial bearing 0.3 MM (0.012NCh) ......ooiiiiiiiiiiie e 47.6 mm (1.874 inches)

RECESS radiUS (R) ..eeiieiiiiiiiiiiie ettt e e e e s e e s s nnnneee e e s snnnnnneeeesennnnnneeeeennnnnnnnnn 6.0 MM (0,157 inch)
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Thrust Washers (Axial Bearing)
RS = o E= T o AT To 11 o N (= ) S TRSR 3.18 mm (0.125 inch)
Oversize:
O g I 0 T T (0K 00Z o EOPRRR 3.28 mm (0.129 inch)
(02040 oI (02001 4 o o SR 3.38 mm (0.133 inch)
(ORI 0 1o T (0K 220 e ) PO UPPPPP 3.48 mm (0.137 inch)
O 010 o T (00 T T o SRR 3.58 mm (0.141 inch)
Main Bearings
Standard thiCKNESS (D) ......eeiiiiiie et e 2.48 mm (0.098 inch)
Oversize:
0.25 MM (0.0T00NCN) .ttt bbbttt b et b nn e ne e ene s 2.61 mm (0.103 inch)
LS T0 I 40 o g T (020220 T ] o | PSS 2.74 mm (0.108 inch)
OB N a0 o T (OO0 T o PR 2.86mm (0.112 inch)
1.00 MM (0040 TNCN) 1. etie ittt sh e et a e emmr e et a b et e ea e e b e n it nare e e 2.98mm (0.117 inch)
(I T o I (O K0S O et o PRSP 3.1 mm (0.122 inch)
Main bearing maximum permitted diametrical wear value ................cccccceeviiiiiiencnnnen. 0.05-0.12 mm (0.002—-0.005 inch) max.
Connecting Rod Journals
T2022727
DT F= 10 a1 (=T (2 ) SR 99.0 mm (3.898 inches)
Undersize:
0.25 MM (0010 INCN) et e ettt e e e e ettt e e e e e e e s ss et e e e e e s nbneeeeeeeeaannbreeeaeeans 98.75 mm (3.888 inches)
0.50 MM (0020 INCN) ...eeee ettt ettt e et e e e et e e et e e e eataeeesaseee e ammreeeeanneeeeanneeeeanteeeeaneeeeas 98.50 mm (3.878 inches)
Oy o T (020110 N Tod o ) SO 98.25 mm (3.868 inches)
1.00 MM (0.040 INCR) ...ttt e s a et e et em e e e e bt e e e e bee e e e ne e e e e neeas 98.00 mm (3.858 inches)
1.25 MM (0.050 INCR) ... 97.75 mm (3.848 inches)
Surface finish, DEANNG JOUINAI .........coii e e et e e e e et eeeaesssnsbeeeeaeeesnnsseeeeaessannnrsneeeesennd Ra 0.25
SUface fiNISN, FAAIUS ...ttt rmmr e et ettt e s bt e e e bt e e e eane e e e abne e e nnne e e s nneee e Ra 0.4
LA o (g T OSSO OPRORR 57.0 mm (2.244 inches)

RECESS raAdIUS (R) ..eeiiiiiiiiiiiiii ettt e e s sreee e e e s s nnae e e e e s smmsssnnnaaesssnnssnneeessnnnnneneennnennnnennn 4.0 MM (0,157 inch)
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Connecting Rod Bearings

Standard thiCKNESS (C) .....uuiieiiiie ettt ettt e et e e e s e e e e e e ae e e e emee e e e e aneeeeeanneeeanneeeeanneeaeanneas 2.39 mm (0.094 inch)

Oversize:

L0253 00 o T (020 0T Vo o ) PSS 2.64 mm (0.104 inch)

O T0 0 4010 T (00120 Vo o ) USSR SPS 2.89mm (0.114 inch)

0.75 MM (0030 1NCN) et e e et e e e e e et e et e e e s e b e e e e e e e eeeeee e e aannbraeeeeeeennnnees 3.14 mm (0.124 inch)

OO0 4o g (0 TR0 10 T T o SRS 3.39 mm (0.134 inch)

1.25 MM (0.050 INCR) ceeeiiieeeeeeee e e e e e e e e e e e et e e e e e s e —t e e ea e e e e nnareeaeesannnrraeeaeeaannn 3.64 mm (0.143 inch)
Connecting Rod

Wear Value

End play, connecting rod at crankshaft journal® ... 0.35 mm (0.0138 inch) maximum

Big-end bearing, diametrical Play™ ... 0.1 mm (0.004 inch)
1 The measurements refer to lubricated components.

Marking:

The FRONT marking on the connecting rod faces forward

T2019085

The connecting rod and cap are marked as a pair with a three-digit serial number.
Flywheel, mounted

Axial runout (manual transmission) measurement radius 150 mm (5.91 inches) ..........ccccvveeee.. Lessthan 0.21 mm (0.008 inch)
Flywheel Housing, mounted

Axial runout of contact surface against clutch hoUSING ........ccovciiiiiii e 0.2nm (0.008 inch) maximum

Radial runout of guide against clutch houSINg............ocoii i 0.26 mm (0.010 inch) maximum
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Lubricating and Oil System
Oil
For oil change volume, specification and maintenance inter-
vals, refer to Service Information, Function Group 175.
Oil Pressure
Operating speed (OVEF 1,100 MPM).....iiiiiiieeiiiieiee et r e et ee e e e e e e e e e e s aeanbareeeeeeesnsaneeaeesaansreeeess 300-550 kPa (45-80 psi)
(070] (o =T oL [ TN €= oo )Y/ T I 00y o] o 1 SRR 650 kPa (95 psi)
[ 1T T | PSPPI 250 kPa (35 psi) minimum
Piston cooling pressure, hot engine (above 1,100 MPM)......couiiiiiiiiiiee e 200-300 kPa (30—45 psi)
Oil Pressure, Rocker Arm Shaft
Engine brake NON-activated.............oooiiiiiiiiiee e e emme e e e e e e e an 80-120 kPa (12—-17 psi)
Engine brake activated (900—2300 MPM) ....oiiieiiiieeeeeeeiiier e e e s e e e e e e sree e e e e e s ssnraeeeeeeseesnnneraaeeeaaanes 220 kPa (32 psi) minimum
Oil Temperature
Hot engine, engine running (coolant temperature 75—-95°C (167—203°F)........ccceiciiiieeeeiiiiieeee e 90-110°C (194-230°F)!
1 Up to 125°C (257°F) with heavy load
Lubricating Oil Pump
L7 L= PP Gear driven
N TUTql oY= o) (Y= T e [ Y=o 1= =T PSR 31
2 7= Lot 4= T o TSP 0.05-0.40 mm (0.0019-0.0157 inch)
Oil Filters
U101 11 ] PP PP 2

7T TS0 11 (= PSP 1
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Oil Filter Housing Valves
Note: Valves vary by engine.
Item Spring Free Length Spring Length Under Load
Safety valve, oil pump . Load: 35 N (7.87 Ibf)
74 mm (2.914 inches) Length: 41 mm (1.61 inches)
Reduction valve marking — yellow . Load: 66 N (14.84 Ibf)
61 mm (2.402inches) Length: 39 mm (1.54 inches)
Control valve, piston cooling (balancing) . Load: 95 N (21.36 Ibf)
122 mm (4.803 inches) Length: 63 mm (2.480 inches)
Opening valve, piston cooling . Load: 95 N (21.36 Ibf)
122 mm (4.803 inches) Length: 63 mm (2.480 inches)
Overflow valve, full flow filter 69 mm (2.717 inches) Load: 13—15 N (2.92-3.37 Ibf)
Length: 40 mm (1.575 inches)
Thermostatic valve, oil cooler:
OpeniNg tEMPEIAtUE........uuiiiiie i sreeee e e e snieeee e e e s s smmreeeeeessnnnneeeeesennnnnnnennnen e ] 09— 107°C (217-225°F)

Total opening length @ 114—118°C (237-244°F)

............................................................................................. 9 mm (0.354 inch)

Piston cooling jet control solenoid valve: 9.5 - 11.5 ohms at 20°C (68°F)

Oil cooler thermostat solenoid valve: 6.8 - 11.2 ohms at 20°C (68°F)
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Fuel System
Fuel Pump Pressure
L0004 o o SRR 100 kPa (15 psi) minimum
L2400y o] ¢ PSRRI 300 kPa (44 psi) minimum
|| 18T Y= o SR 300 kPa (44 psi) minimum
Overflow Valve
OPENING PIESSUIE .....eeietieie ittt ettt ettt ettt e ettt e e aa bt e et o b et e e e te e e ease e e s smmr e e e e sttt e e sab et e e sanneeeeabneeenanees 300-550 kPa (44-80 psi)
Injectors
To adjust the rocker arm pretension for injectors:
W2005262
Tighten the rocker arm adjusting SCreW ..........c.eiiiiiiiiiiii e ODTAIN ZETO Clea@rance
Tighten the rocker arm adjusting SCrEW ...........cooii i Additional 4 flats (2/3 turn) clockwise
Inlet and Exhaust System
Variable Geometry Turbocharger
Turbine rotor shaft axial clearance............cccovveeii e 0.040-0.090 mm (0.002—0.004 inch) maximum
Turbine rotor shaft radial clearance...........cccccooccviieiie i 0.330-0.500 mm (0.013-0.020 inch) maximum
Heat Retention Function
Heat retention activated:
(O70To] F=T g1 8 (=T 0 o =T = L L1 | S SURRURRR Less than 60°C (140°F)
T |1 =) (o =T Less than approximately half load
Heat retention deactivated:
(Of0To] = 11 8 (oY a4 o =T = (U] (VU UUP PP Greater than 70°C (158°F)
ENGINE I0AQ ... .ot e e e e e e e e e e e Greater than approximately half load
AMDIENTEEMPETALUIE .....cooi et e e e e e e e e s s st ae e s smme s ssnaaeeaeesennnsnnnneeeesnnnnnsd Greater than 13°C (55°F)
Inlet Manifold Air Temperature Sensor
(O70][o [T q T [ LI =1 g T 11 TN 1 S Ambient temperature

Warm engine, engine running with
coolant temperature at 75-95°C (167—203°F) .......ccuviiiiiiiiieiee e 40°C (104°F) above ambient temperature
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Engine Brake Activation

Braking Force (%) Engine Brake (On/Off)

40% Off

50%" On

70% On

100% On

Cruise mode On/Off

1 50% braking power can only be obtained in automatic position or with a 3-position switch.

Activated:

ENQINE SPEEA.....ooiiiieeiiie e a e aee e e ennned Greater than approximately 700-800 rpm
VENICIE SPEEA..... ..t e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaes Greater than approximately 5 km/h (3 mph)
ENgINe Oil tEMPEIratUIE.......ooo it e e e e s e e e e e e e Greater than 20°C (68°F)
BOOST PIrESSUNE.....o ittt ettt e e e e e b et e e e e e aab b bt e e e e e e e e nnnneeeeeeannbrreeeaeeead Less than 150 kPa (22 psi)

Deactivated:

ENGINE SPEEA .....ooiiiiiiiiee e e e e e e e Less than approximately 800-900 rpm
VERNICIE SPEEA.....cii it e e Less than approximately 5 km/h (3 mph)
ENGINe Oil tEMPEIAtUIE......coi ettt e e e e e e e e e e s bn e e e e e e e e nneeeeas Less than 15°C (59°F)
BOOST PrESSUIE ... etieeie ettt e ettt e e e e ettt e e e e e e s aeeeeeeeaaanrrae e e e e e e e anaraaaeeeannrraees Greater than 170 kPa (24 psi)

Compression Brake Switch

2-way switch can give 0% or 100% braking power.

3-way switch can give 0%, 50% or 100% braking power.

4-way switch can give 0%, 40%, 70% or 100% braking power.

5/6-way switch can give 0%, 40%, 70% or 100% braking power, and also 50% in A-position.

Exhaust Back Pressure

EXNAUSE DACK PIrESSUIE ...ttt e e et e e e e e et e e e e e s e bbb e e e e e e e annnneeeaee s 30 kPa (4.35 psi) maximum

Cooling System

General

PrESSUIMNE VAIVE OPENS .....eiiieiiiiiiiiii e e ettt e e e ettt e e sttt e e e e e e sttt e e e e e e s sssaeeaeeeaassteeeeeeeeasnssssaeaeesannsssaneeaeesannnnees 90 kPa (13 psi)

Thermostat

O T =T 17 PR 1

OPENING tEMPEIATUIE........eeiiiiee ettt e e et e e e e e e s et e eee e e e e st tee et eee s s s mmreeeeeeeansssaeeaeeesaassbeeeeeeesannsssneaaessannnes 82°C (180°F)
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Coolant
For additional cooling system volumes, coolant require-
ments and maintenance intervals, refer to Service Informa-
tion Function Group 18.
17/ L= 2 RPN Regular Coolant
L©7 0] o] PRSP PPRRRY Purple/fuchia
CONLAINS ...ttt ettt e e O1YCOl @NA @Nti-corrosion additives
Y T30 4o ST RRSR Water (STD 1285,1)
7/ 012 Extended Life Coolant (ELC)
L7 0] o} SRR Red
17T | ¢= 1 PP PERR Glycol and anti-corrosion additives
13 =0 N o R PEPR Water (STD 1285,1)
177 L= J PRSP Extended Service Coolant (ESC)
L0701 o ] FH PP PP PP PP PP R Blue
CONTAINS ...ttt ettt e e e s nte e e sneeaesnnneeesnneeeesnnseeesnnneeeenneeennnnneeneneee. GIYCOl @N @Nti-corrosion additives
Y13 C=T o IR o OSSR Water (STD 1285,1)
Fan On/Off
Activated System Conditions Fan Engagement
Coolant temperature 100°C (212°F) Activated
Coolant temperature 96°C (205°F) Deactivated
Inlet manifold temperature 85°C (185°F) Activated
Inlet manifold temperature 80°C (176°F) Deactivated
Engine (ECM) temperature Greater than 100°C (212°F) Activated
Engine (ECM) temperature Less than 95°C (203°F) Deactivated
AC system Greater than 20 bar (290 psi) Activated
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Electronically Controlled Viscous Fan
Activated System Conditions Fan Engagement
Coolant temperature 96°C (205°F) Variable fan speed activation
Engine (ECM) temperature Greater than 100°C (212°F) 1200 rpm
Less than 95°C (203°F) Deactivated
Inlet manifold air temperature Greater than 70°C (150°F) 1200 rpm

Greater than half of maximum engine
torque

7 second delay after engine brake
activated

AC compressor clutch activated

Engine speed greater than 1500 rpm
Ambient temperature greater than 40°C
(104°F)

Vehicle speed less than 45 km/h (28
mph)

1200 rpm

AC compressor clutch activated

Engine speed greater than 1200 rpm
Ambient temperature greater than 30°C
(86°F)

Vehicle speed less than 45 km/h (28
mph)

1000 rpm

AC compressor clutch activated

Ambient temperature greater than 35°C
(95°F)

Vehicle speed less than 10 km/h (6
mph)

1200 rpm

AC compressor clutch activated

Ambient temperature greater than 20°C
(68°F)

Vehicle speed less than 20 km/h (12
mph)

600 rpm

AC compressor clutch activated

Refrigerant pressure greater than 20
bar (300 psi)

Full engagement
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Engine Control System
Engine ECM

NUMDET Of PINS...ceiiiiiiie e

Sensors

Note: Use tech tool for component function and sensor val-
ues checks.

Charge Air Pressure Sensor

Note: Sensors vary by engine.

CheCK ValUES .......ovveeeeieeeeeeeee e

........................................ 1.07 £ 0.1 volts at 100" kPa (14.5 psi)

1 Normal atmospheric pressure at sea level.

Camshaft Sensor

Distance to toothed gear...........ccceeeiiiiiiiii e

.................................................. 1.1+ 0.4 mm (0.04 £ 0.02 inch)

Flywheel Sensor

Distance to flywheel............ccooiiii

.................................................. 1.5+ 0.5mm (0.06 £ 0.02 inch)

Crankcase Pressure Sensor

Sensoralarm liMit.........ccccccoiiiiiieeeeee e
Crankcase pressure, normal value...............eeeveeeeeeeeeeeeeeeeeeeennn.

............................................................................ 8 kPa (1.2 psi)
....................................................... Less than 1.0 kPa (0.14 psi)
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Tightening Torques and Patterns

Engine Component Torque Specifications (Critical Fasteners)

Note: All components are to be clean and free from foreign applied to the torque wrench settings (readings) in order to
material or corrosion. Assemblies are to be made using suit- obtain accurate fastener torque values.

able tools and procedures so that no permanent damage oc-

curs as a result of the assembly.

Threads, washers under the head of the screw and the & CAUTION

washer face of the nuts should be lubricated with clean en-
gine oil unless otherwise specified.

The following listed fasteners require the use of a calibrated
manual torque wrench. If an adaptor is required in combina-
tion with a torque wrench, a correction factor must be

Repeated tightening of fasteners and threaded compo-
nents reduces their capacity to function adequately. The
following table describes the various items and the limits
of their reusability. Failure to conform to these limits can
result in severe component damage.

Fasteners Examples Reusable Limit Reuse Recommendations
Highly loaded screws (phosphat- | Cylinder head 5 times Apply engine oil on threads and
ing plus oil) Cylinder block under screw head.
Injector clamp Mark bolt head with an
Camshaft bearing housing indentation.
Transmission Dry mounting for new screws
Flywheel (delivered with oil pre-applied
and anti-rust treatment for spare
parts).

If a part is replaced, e.g., cylinder
head, also replace the screws.

Highly loaded screws (phosphat- | Connecting rods 5 times

ing plus oil)

Special screws (specific shape) | Oil pan and valve cover No limit No limit if no cracks, corrosion or
damage to the flat surfaces.

Stainless steel/bronze studs and | Turbocharger Not reusable If turbocharger, exhaust manifold

flange locknuts (Spiralock) Exhaust manifold or EGR valve studs or nuts are

EGR valve loosened, they must be

replaced.

Prevailing torque feature screws | Piston cooling nozzles Not reusable

(Dri-lock Plastic or Tuflock) Timing gear plate

Standard screws Property class 8.8 Do not reuse Torque and angle tightened or
yield limit tightened bolts.

Standard screws Property class 10.9 No limit No limit if no cracks, corrosion or

Property class 12.9 damage to the flat surfaces.

V-nipple with taper threads With locking fluid pre-applied Not reusable Before fitting the new nipple,
clean the hole with a nipple tap
and apply sealant on the nipple
thread, or use a new coated
nipple.

Taper plugs or nipples With sealer fluid pre-applied Not reusable Before fitting the new nipple,

clean the hole with a nipple tap
and apply sealant on the nipple
thread, or use a new coated

nipple.
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Tightening Torques Function Group 20
General Tightening Torques
MB Standard DOIE 8.8 ........couei e 10+ 1.5Nm (7.4 £ 1 ft-b) (89 £ 13 in-Ib)
LI =T aTo E= T o I oY) 1 T PSR 24 +4 Nm (18 + 3 ft-Ib)
Y R L0 = aTo F=T o I oo < 7 OSSP 48 £ 8 Nm (35 £ 6 ft-Ib)
M12 StaNdard DOIE 8.8 ... et 85+ 15Nm (63 £ 11 ft-Ib)
Y e= g Yo F=T o I oo T ST 14G 25 Nm (103 + 18 ft-Ib)
M16 standard DOIt 8.8 ... .ot snee e nee e e e ennneent 190 + 35 Nm (140 + 26 ft-Ib)
Bolts that have been torque-tightened only, can be reused.
Torque-tightened, angle-tightened, yield-limit-tightened bolts:
B8 ittt e et b e et e e e oo h ettt ee e e e e ah b et e et e e e e e aa ettt e e e e eah b ettt e e e e e e nntreeeee e e e eaaee s Should not be reused
LR PP UPP PPN Can be reused
P22 USRS Can be reused

Note: Check bolts before reusing. Bolts showing damage, for example cut marks on the underside or distortion of the flats,
should be discarded.
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Tightening Torques Function Group 21
Intermediate front engine mounting brackets (accessories brackets):
S T o T SRR £ Lo = 2 3\ N O/ Wl i ol o))
1 =Y o3 =T a T | L= e 01 (=Y o113 T ) PRSP 60 + 5 degrees
Front engine mounting:
Bracket 1o @ngine DIOCK ...........oooiiiiiie e 275+ 45 Nm (203 + 33 ft-Ib)
Bracket 10 @NgINE CUSNION ........oii et rer e e e e e e e e e e s et e e e e e e snnnneneeaeees 140+ 25 Nm (103 + 18 ft-Ib)
LOT0S] a1 ToT a1 (oo (o F-T=N 43 T=T o 4] oY o U PERR 85+ 15 Nm (63 = 11 ft-Ib)
Rear engine mounting:
Bracket to flyWheel NOUSING .........oo et e e e e neeeeens 300+ 45 Nm (221 + 33 ft-Ib)
Bracket 10 @NgIiNE CUSNION ........coi i er e e e e e e e e s et e e e e e e e nsnaneaaeeas 540+ 90 Nm (398 + 66 ft-Ib)
(10T a1 ToT a1 (o i =T 1 41 TSP 200t 30 Nm (148 £ 24 ft-Ib)
Crankshaft main bearing cap:
R (T I I PP POUPRPPPPPP 150 £ 20 Nm (111 £ 15 ft-Ib)
Step 2 (aNgle IGNENING). ....cciuiii ettt rmmr e b et e et e e e e e e nb e s e e e e 120 £ 5 degrees
Connecting rod cap:
S =T o I SRR SURR 20+ 3 Nm (15 £ 2 ft-Ib)
S T 1SR SRR 60 £ 3 Nm (44 £ 2 ft-Ib)
T = R A =T aTo | L= e 01 (=Y o113 T ) SRR 90 + 5 degrees
PiStON COONING NOZZIE .......eeiieiiieiii et e e e e et e e e e e s e bbbt e e e e s nsn e e e e e easnnbeeeeeaeeennnnes 24 +4 Nm (18 + 3 ft-Ib)
[ g [T TN o] (o Ted g o] 11T - 0SSR 50 £ 5 Nm (37 £ 7 ft-Ib)
T2022728
Engine stiffening frame:
Step 1: Tighten the bolts 1-24 in NUMENICAl OFAET .........coieeeiiie et 40 +5Nm (30 + 4 ft-Ib)
Step 2: Tighten the bolts 1-24 in numerical order (angle tightening)............cccce i 90 £ 5 degrees

Note: These bolts should not be reused.
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T2022337

Note: Apply sealant outside the groove as illustrated, maximum 20 minutes before mounting.
Thickness of sealant bead: 2 mm (0.079 inch)

W2005945

Timing gear plate, tighten in SEqQUENCE SNOWN ... 28 + 4 Nm (21 £ 3 ft-Ib)
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W2006478
Timing gears:
1. Drive gear, CrankShaft..........ooi it e e e e et e et e e e e e e nnareaaeeaane 24 +4 Nm (18 £ 3 ft-Ib)
2. Double idler gear:
] (T o I I O OO TOP PO UP PP PUPPPPPPPNS 25+ 3 Nm (19 £ 2 ft-Ib)
Step 2 (aNgle IGNENING).....coiuiei ittt rmmr e s bt e e s ea e e et e e e e nre e e reeeeaan 110 £ 5 degrees
Note: Tighten following the order shown in the illustration.
3. Idler gear, adjustable:
] (T o I I P PP PO PP PUPPPPPPPNS 35+4 Nm (26 + 3 ft-Ib)
Step 2 (aNgle IGNENING)....ccoiuieiiee ettt rmmr e s b et e s ea e e e et e e e enbe e e s eeeenaes 120 £ 5 degrees
Note: Tighten following the order shown in the illustration.
4. Drive gear, camshaft (includes vibration damper):
S T o I SRR 45+ 5Nm (33 £ 4 ft-Ib)
Step 2 (aNgIe IGNENING).....coi et s rmmr et e e s n et e e et e e e e e 90 £ 5 degrees

Note: Tighten following the order shown in the illustration.

5. Idler gear: 140 £ 10 Nm (103 £ 7 ft-lb)

6. Drive gear, power steering pump: 100 £ 10 Nm (74 + 7 ft-Ib)

7. Drive gear, air compressor: 200 +50 -0 Nm (147 +37 -0 ft-Ib)
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<>],./1 5
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5—13
712
W2006480
T2025683
Flywheel housing:
Step 1: Tighten all M14, M10, M8 DOIS .......cooiiiiiiiiiiie e e e e e 24 +4 Nm (18 + 3 ft-Ib)
Step 2: Tighten all bolts in numerical order to the following torque:
VT4 DOIS (1=7) .o eme e en e e e en e, 140k 20 Nm (103 + 15 ft-Ib)
V10 DOIS (B—T1) .ottt e e e e e et ee et ee e s ee s e e e e e e s e e ee s s e en s seennan 48 + 8 Nm (36 + 6 ft-Ib)
VI8 OIS (12722) ...ttt ettt e e et e et e et s e e ee e ee s es e s et e e een e 24 + 4 Nm (18 + 3 ft-Ib)

Note: Apply sealantin a 2 mm (0.079 inch) thick bead as illustrated.
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T2023649
T2022983
Timing gear cover:
Step 1: Position the cover in place with bolts 1 and 2 and install alignment tool.
Step 2: Tighten the bolts in the numerical order ShOWN.............ccoiiiiii e 24 +4 Nm (18 £ 3 ft-Ib)

Note: Apply sealantin a 2 mm (0.079 inch) thick bead, maximum 20 minutes before mounting, and carefully tighten the con-
tact surfaces shown in the enlarged parts of the illustration.
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T2022729
Flywheel:
S T o I PRSP 60 £ 5 Nm (44 £ 4 ft-Ib)
Y =Y oI = TaTo | L= e 01 (=Y o1 Ta T ) PRSP PRRRRN 120 + 10 degrees
Note: Make sure the flange is dry and clean. Tighten the bolts in the numerical order as shown.
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T2022739

Cover, crankshaft seal:
Step 1. Position the cover with bolts 2 and 7 and tighten to contact
Step 2: Tighten the bolts in numerical order 1-8 as ShOWN.............ccoi i 24 £ 4 Nm (18 + 3 ft-Ib)

Note: Apply sealantin a 2 mm (0.079 inch) thick bead as illustrated and tighten bolts in numerical order.
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T2022730
Crankshaft vibration damper:
SEED T ettt 35+ 5Nm (26 + 4 ft-Ib)
SO 2ttt ettt e et e et ettt ettt ee et en et 90 + 10 Nm (66 + 7 ft-Ib)

Note: Tighten the bolts in the numerical order 1, 2,3, 4, 5, 6, 1. The vibration damper 8.8 bolts should not be reused.

T2022734
Cylinder head:
] (=7 ot TP TP 100 £ 5 Nm (74 £ 4 ft-Ib)
Step 2 (aNgIe IGNENING).....coi ettt e rmmr et e e s b e e e ebn e e e sn et e s e e e e 120 £ 5 degrees
Step 3 (ANGIE tIGTENING). ....ei e e emmr ettt 90 £ 5 degrees

Note: The cylinder head must be mounted according to instructions, see Cylinder Head, Replacement Function Group 21.
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T2022796

Bearing cap, camshaft/rocker arm shaft:
Bearing caps 1 to 6 are attached with one bolt on the engine right side and two bolts on the engine left side, while bearing cap
7 is attached with only one bolt per side. Tighten the bolts in the following steps as illustrated:

Note: Tighten the bolts in numerical order from bearing cap 1to 7 or 7 to 1, except in step 2.

Step 1: With camshaft and bearing caps in place, tighten the
marked bolts 0f DEArNG CAPS 110 7 ....eeei ettt et e e e e e e e e e e e eneeas 25+ 3 Nm (19 2 ft-Ib)

Step 2: With rocker shaft in place, tighten the
marked bolts (in stages) inthe order4, 3,5, 2, 6, 1, 7 ... aa e e e naned 60 £ 5 Nm (44 + 4 ft-Ib)

Note: The bolts must be tightened in stages to ensure that the rocker arm shaft is seated without bending.

Step 3: Angle tighten marked bolts of bearing Caps 110 7 .....coceiiiiiiiii s 90 £ 5 degrees
Step 4: Tighten the marked bolts of bearing Caps 110 6 .........cocvviiiiiiiiie e 25+ 3 Nm (19 2 ft-Ib)
Step 5: Angle tighten the bolts of bearing Caps 110 6 .......cooiiiiiiiiie e 120 + 5 degrees

Step 6: Loosen the marked bolts of bearing caps 1 to 6.

Step 7: Tighten the marked bolts of bearing Caps 1106 .........coccviiiiiiiiiii e 25+ 3 Nm (19 £ 2 ft-Ib)

Step 8: Angle tighten the bolts of bearing caps 1 to 6 and the bolt of bearingcap 7...........ccccooii 120 £ 5 degrees

Note: When only the rocker arm has been loosened, step 1 and step 3 are not required.

ENgine brake CONTrol VAIVE ........c..euiiiiee et e e et e e e e e e e e eaeesannnes 24 + 4 Nm (18 3 ft-Ib)
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Note: Hold the valve bridge while tightening.

T2022965
Locknut, valve adjustment screw (iNlet/@Xhaust)..........cceoiiiiiiiiiiii e 38 £ 4 Nm (28 £ 3 ft-Ib)
or, angle tighten after CONTACT...........o et e et e e e et e e e e e e e e ne e e e e neeeeeanneas 60 + 5 degrees
T2022966
Locknut, valve adjustment screw (exhaust, engine brake) ...........cooociiiiiiiiiiiiiee e 38 +£4 Nm (28 + 3 fi-Ib)
or, angle tighten after CONTAC.............eeiii e e e e e e e e e e e e e e s ennes 30 +1.5 -0 degrees
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W2005946
Locknut, engine brake roCKEr @rm ..ot e s 52 £ 4 Nm (38 + 3 ft-Ib)
or, angle tighten after CONTACL...........o et et e et r e e e e e e e e e nee e e e eneee e e enneas 45 + 5 degrees
T2022951

Camshaft bearing cap spring tab (engine brake Only)...........c.uuiiiiiii i 25+ 3 Nm (18 + 2 ft-Ib)
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T2022732
Y22 1Y = o0 1Y SR 24 +4 Nm (18 +3 ft-Ib)
Note: Tighten the bolts in the numerical order shown.
W2085322
ValVE COVEI FTAME ...ttt e e e et et et e e et e e e e ae e e nnneee s 24+4 Nm (18 £3 ft-Ib)
Tightening Torques Function Group 22
(@11 010 o g o T8N o] o3 (U o 1 (1] o1 3PP ERPP 24r4 Nm (18 13 ft-Ib)
Oil pump attaching screws
1 =T o 0 PP PPPP 35 +£34 Nm (26 +23 ft-Ib)
] (T o 1O U PO OO U SRR UPPPOURPPROURPPT 90 £5 degrees
Oil pressure Pipe COUPIING NUL .......ouuiiiiiiiee e ee e e et e e et ee e e e e e et e e e e sneeeeesaeeeeaneeeeenseeeaaneeeeeansens 200 +20 Nm (150 +15 ft-Ib)
(O T o ][] o1 o1 T T PP P TP U P OUPTOPRTOP 243 Nm (18 £2 ft-Ib)
O PIUG et ee e ee e e ee e ese e e eseeseeeeeesesneseeseennennnn. 1 35 £13 NM (100 £10 ft-Ib)
(@1 11 =Y ol g Lo TU - oo [P PRSP RPT 24,4 Nm (18 £3 ft-Ib)
L 1 I 11 (= RS 25 +5/-0 Nm (18.5 +3.5/-0 ft-Ib)
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T2023838

O 1o T Tl €51 (oY= =T To o] = 1] 1) SRS 24+4 Nm (18 %3 ft-Ib)

Install the oil pan bolts Aand B, and tighten.............cooiiiiiiiiiie e 24+4 Nm (18 %3 ft-Ib)

Tighten the bolts from the middle and outwards in order 1—4 as ShOWN .............cevviiiiiiciiieee e 24+4 Nm (18 13 ft-Ib)

Finish by checking the torque for bolts A @nd B ...........ccuuiiiiiiiiiiie e 24 +4 Nm (18 13 ft-Ib)

Drain plug, oil pan (steel and PIastiC)..........uuuiiiiiiiiiiie e ee e e 60+ 10 Nm (44 + 7 ft-Ib)
T2022733

Oil cooler, retaining bolts:
=Y o J SRR 5+ 1 Nm (44 £ 9in-lb)
] (= 1 PP PPPPPP 27 +4 Nm (20 + 3 ft-Ib)

Note: Tighten the bolts diagonally and finish by tightening the first bolt again.
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T2023837

Oil cooler cover:

Position the cover to the engine block and install bolt (A) into the oval hole. Press the cover against the water pump housing
using an assembly tool and install bolt (B). Check that the cover is positioned correctly.

Install bolts C and D @and tIGhtEN .........oviiiiiiee e e e e e et e e e e e e e e e e e e annraaeeas 24 +4 Nm (18 + 3 ft-Ib)
Tighten the cover bolts from the middle and outwards in order 1—4 as shown ...........cocccviveeeeeeiciiieeneeenn, 24 +4 Nm (18 + 3 ft-Ib)
Finish by checking the torque for bolts C and D ............coiiiiiiiiiii e 24 £ 4 Nm (18 £ 3 ft-Ib)
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Tightening Torques Function Group 23
T2022208
Retainer, injector:
S T I OSSR 20 +5/-0 Nm (15 +4/-0 ft-Ib)
Step 2 ANGIE tIGNIENING. .. .ciii i e e e e s e st rrr e e e e s s s snrreeeaeeennsnseneneeennnnnnenee e d G0 £D dEQrEES
Step 3 Loosen until the torque is 10—-15 Nm (7-11 ft-Ib).
RS T 1 SRS RRSUPR 20 +5/-0 Nm (15 +4/-0 ft-Ib)
StEP 5 ANGIE HIGNEENING . ..ottt e e e e e ettt e e e e e e e sr e e e enneeeas 90 £5 degrees
T2022967
Locknut, iNjeCtor adjUSTING SCIEW........uuiiiii ettt e e s mn e e e e e e et eeeeeensteeeeaeessnnsneeeeens 52 + 4 Nm (38 % 3 ft-Ib)
or, angle tighten after CONTACT.............eeiiiee e e e e s e e e e e e e e e e e e s ennnraneeas 45 + 5 degrees
Tandem pump MOUNEING DOIES...........uiiiiiii e e e e e e e 24 +4 Nm (18 £ 3 ft-Ib)
Note: Torque all mounting nuts to specification twice.
Fuel pump (mounted on power StEErING PUMP).......coiurieiiiiiiieiiiiteerreee ettt e s e e e eneee e 8 +2/-0 Nm (6 +1/-0 ft-Ib)
FUETFIEI NOUSING. ...t e e s b e e e e e e e e s eare e e s nanes 24 £ 4 Nm (18 £ 3 ft-Ib)
Fuel filter (Primary, SECONAAIY) ........coo ittt e et e e s eeeenae 18 £ 3 Nm (13 £ 2 ft-Ib)
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Fuel line fittings:

B ettt ettt eeee st reeee e eer s seneeresseeeereensesnnen. 18 £ 3NM (13 £ 2 ft-ID)
B ettt ettt e e e e e et eeee et e et e ettt ee e 28 + 4 Nm (20.5 + 3 ft-Ib)
C ettt ee ettt e ettt 30 +4 Nm (22 + 3 ft-Ib)
D ettt e e eemt ettt e ettt e e 35+ 5 Nm (26 + 4 ft-Ib)
ettt et e e e e e e et e e eeee e e e e e ee e et s e e 40 5 Nm (29.5 + 4 ft-Ib)
oot e ettt e oo et et e e remt e e et e e e e et e e ee e eer e 48 + 5 Nm (35 + 4 ft-Ib)
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W2005926
Aftertreatment hydrocarbon doser, fuel SUPPIY lINE ....coooiiiiiiiiiie e 15+ 0.5Nm (135t 5 in-Ib)
Tightening Torques Function Group 25
1) =T A=Y g F= a1 o] o S 37 £4 Nm (28 £ 3 ft-Ib)
Note: Tighten the bolts diagonally from the center outward.
Housing, preheater:
5] (o 0t PP 10+£2 Nm (8 + 1 ft-Ib)
] (o 1TSS 24 + 3 Nm (18 2 ft-Ib)
Note: Tighten the bolts diagonally.
Preheater terminal CONNECHIONS............oiiiii e 10+ 1.5Nm (8 £ 1 ft-Ib)
L 0o R . USSR 20 £ 3 Nm (15 + 2 ft-Ib)
Pressure/temperature SENSOr, DOOSE @IF ........ooiiiiiiiiiie et e e e e e enes 10+ 1 Nm (88 £ 9 in-lb)
T2022740
Exhaust manifold:
Step 1: Tighten bolts 1 throUGh 12.......eeiiii e s e e e e e e e e e e e s s nnsraaeeeaeeeas 5-10Nm (4 - 7 ft-Ib)
Step 2: Tighten bolts 1 through 12.......eeeiiiee e e e e e e e e e e s s nnnrreeeas 40 +4 Nm (30 + 3 ft-Ib)
Step 3: Tighten bolts 1 through 12.......eeeiie e e e e e e e e s e nnreeeeas 52 +4 Nm (38 + 3 ft-Ib)
Note: Tighten the exhaust manifold bolts following the numbered sequence shown.
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W2083738
Exhaust manifold heat ShIEId............ooooiiie e e e e e areaee e e enaned 48 + 8 Nm (35 + 6 ft-Ib)
Exhaust gas recirculation (EGR):
EGR valve mounting bolts:
] (o 0t USSPV UPRUSRPR 20 £4 Nm (15 + 3 ft-Ib)
RS (= o1 USSR PPRUR SR 61+ 3 Nm (45 £ 4 ft-Ib)
Note: Tighten the bolts diagonally.
LT aTo] i o1 o= o F=T o] o1 PSSR 6 Nm (50 in-Ib)
EGR cooler mounting SCrews and [OCKNULS............uuiiiiieiiiiiieiee et e e e e et e e e e e 12+ 2 Nm (9 £ 1.5 ft-Ib)
EGR cooler drainCoCk MOUNTING ........ccocuiiiiiiriiiiiie ettt snee e e e O £ 3 NM (11 £ 2 ft-1D)
EGR co0ler draiNCOCK VAIVE .........co ettt ettt e e et e e e emeee e e eneeeen 3+0.5Nm (27 £ 4 in-Ib)
EGR coO0ler OUtIEt NOSE ClAMIPS ...ttt e e e s e e e e e immra e e e e e sensreneaeeeead 8+ 1Nm (70 £ 9in-lb)
=L CT e oo][o I o]] o TN alo 1= od b=y o] o1 RR 7+1Nm (62 9in-lb)
[V o= 1o e =T o o 1P 10+£2 Nm (90 £ 9in-Ib)
Mixing chamberinIet tUDE ............oiii e 24 +4 Nm (18 £ 3 ft-Ib)
Venturi tube MOUNtING FASTENEIS ........couiiiiiie e 24 + 4 Nm (18 £ 3 ft-Ib)
Crossover pipe support bracket Clamp SCIrEWS.........coiiiiiiiaiiie et e e e e ee e e eeeeeeeeeeens 24 + 4 Nm (18 % 3 ft-Ib)
CrosSOVEr hOSE ClamPS ...ccceiiiiiiiiiie ettt teeee e e s snteer e e e s s s snnnneeeeeessnnnneeeeessnnnnnnneneeeeened 2 £ 2 N (105 £ 18 in-ID)
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Turbocharger:
Turbocharger mounting screws and nuts:
S (o 0t PSPPSR 20 £4 Nm (15 + 3 ft-Ib)
] (o 12U 48 £ 8 Nm (35 + 6 ft-Ib)

Note: Tighten diagonally.

INlet eIDOW NOSE CIAMP ... e e e e s e e s 9+1Nm (80 £9in-lb)
Charge air COOIEI V-CIAMP ......oi ittt e et e e et e e ettt e e e seeeeeanee e e e amseeeeamneeeeanneeaeaneeeeanns 7 +1Nm (62 + 9in-lb)
110 ET=T Y o1 =T o o RSP S 12+ 2 Nm (9 £ 1.5 ft-Ib)
Turbocharger 0il SUPPIY @Nd FEIUMN ... ..uiiiiei e e e e et e e e e e e e nneees 24 + 4 Nm (18 3 ft-Ib)
Turbocharger COOIaNT SUPPIY ....couviiiiieie et e e eneee 48 + 5 Nm (35 £ 4 ft-Ib)
Turbocharger coolant return:

HOIOW SCIEW ...ttt mmt ettt e e oo e bbbttt e e e e e aa e e et e e e e s ab bbbt e e e e e e annneeeeeeeeannbreeeas 48 £ 5 Nm (35 1 4 ft-Ib)
11T N T SRS 60+ 6 Nm (44 £ 5 ft-Ib)
SRA coolant supply and return:

o B0 oo o] = o = PP PPPRPRRRPPRRRIS: D24 2 B \\ [ X (I =924 il o)
N o] o OSSPSR 48 £ 5 Nm (35 4 ft-Ib)
Closed crankcase ventilation (CCV):

MOUNTING DOILS. ... e e mmr e e e e e e s n e e e e e e e e e e e emne e e e saneas 24 £ 4 Nm (18 + 3 ft-Ib)
[ (0TI o7 = Ty o1 S OTPRTTRTRRRT 3= 0 N o B \| o I (¢ T2 KR g Bl [0}

Diesel Particulate Filter (DPF):
Compact (under cab):

Frame rail mounting bracket to tank bracket fasteners ..........c.cccciiiii i 85+ 15Nm (63 + 11 ft-Ib
Frame rail mounting bracket to frame fasteners .............covviiiiiiiiii 14@& 25 Nm (103 £ 18 ft-Ib

LoWEr MOUNTING DIraCKeT .......uviiiiieiiiee e e e e et e e e e et mmr e e e s s e e e e e e ennnneeeaaeean 48 + 8 Nm (35 + 6 ft-Ib)
MOoUNEING SErAP fASIENEN ... e 27 £ 4 Nm (20 = 3 ft-Ib)
(D] o YA o= g o o3 =T o 1 o J PP UPTPR PP 20+ 3 Nm (15 £ 2 ft-Ib)
Vertical (back of cab):
T TU T o o= Tox (=Y SRR 85+ 15 Nm (63 + 11 ft-Ib)
T TU T o =] 1= oI = 15 (=Y T PR 23+ 1 Nm (17 £ 1 ft-Ib)
o = UL YA o = o T e F= o ] o JS PRSPPI 7+2Nm (62 + 18 in-Ib)
[ e oY= Vo [ = o o F SR 20+ 3 Nm (15 £ 2 ft-Ib)
Aftertreatment hydrocarbon doser fasteners...........ccocei i 6+2Nm (53 + 18 in-Ib)
Selective Catalytic Reduction (SCR), vertical:
MIOUNTING NMUES ettt et e e e e e e e et e e e e e a bbbt et e e e e e anb e e e e e e s e aanbbee et e e e e s nsrmmreeeeenn 271 Nm (200 ft-lb)
(O7=To [ 7= 153 (] 0[] = R PUPP SRR 68 Nm (50 ft-Ib)
Heat ShI€ld fASIENEIS .......ooo i e e e e e e s st e e e e e e s naateeeeeeennnrreeeas 24 +4 Nm (18 + 3 ft-Ib)
EXhaust V-Dand ClamP ... e 7+2Nm (62 + 18 in-Ib)
V-band clamps (DPF 0 SCR PIPE) ...veiiteiiiieiiie ittt sttt r e sreesne e 7 +£0.5Nm (60 % 5 in-Ib)
Selective Catalytic Reduction (SCR), horizontal:
T TN T o =] 1 =T o X £ S PRRRY 45+ 5 Nm (400 + 45 in-Ib)
Frame rail mounting braCket NUES .........ooi i e e e e 140+ 25 Nm (103 * 18 fi-Ib)
HEAt SNIEIA SCIEWS ...ttt e st e e e e e et e e e e e s ea s baeeeeeeeansaaeeeaeesannseaeeeaeeeanns 24 £ 4 Nm (18 £ 3 ft-Ib)
o = UL YA o = o To et F= o ] o FS RS SPRSP 7+2Nm (62 + 18 in-Ib)
V-band clamps (DPF 10 SCR PIPE) ...eeeiuiiiiiiiiieiiite ittt mr ettt e e e e nres 7+0.5Nm (60 £ 5 in-Ib)
Diesel Exhaust Fluid (DEF) tank:
DEF PUIMP SCIEWS ...ttt et e st e e+ et e e e e e e e s e e e e s b e e e e s nne e e e smneeeesneeeaennneens 24 £ 4 Nm (18 + 3 ft-Ib)
F O 1V I o= Tt = =T = PR 24 + 4 Nm (18 3 ft-Ib)
ACM MOUNTING NUES ...eiiiiiie ittt e e e e e s et e e e e e e e s sae et e eeesaansbbaeeeeeeeannsneeeeeeeaannrraeens 24 + 4 Nm (18 + 3 ft-Ib)
Solenoid valve mounting bracket SCrEWS ...........eoiiiiiiiiiiie e e 3+0.5Nm (27 £ 4 in-Ib)
TANK COVEI SCIEBWS ...ttt ettt et e et e e e e e e e e e e e bt e e e et e e eabe e e e sbae e e s anreeeeeaneeas 24 + 4 Nm (18 = 3 ft-Ib)
Tank bracket 10 DraCket SCrEWS ... 24 + 4 Nm (18 £ 3 ft-Ib)
Tank bracket t0 tank SCrEWS ..........ooiiiiiii e e e . 48 £ 8 N (35 £ 6 fH-1D)
)
)
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Diesel Exhaust Fluid (DEF) Pump

1LY o701V SRR 22.52.5Nm (16.5 £ 2 ft-Ib)
COO0IANT CONNECION ...ttt e et e e s a et e e e e e e s eareee s 5.5+0.5Nm (50 £ 5 in-Ib)
INIEt CONNECION ...t et snnee s e e sneeesnnnee e . B £ 0.5 NM (35 £ § iN-ID)
= 7= Tod {01 VYoo T g T=Tox (o OSSPSR 4.5+ 0.5Nm (40 £ 5 in-Ib)
L@ U111 o] o =T (o) OSSR 4 +0.5Nm (35+5in-Ib)

Note: When a connector is replaced, a new O-ring must be used.

Aftertreatment hydrocarbon doser (previous version):

Doser:

MOUNEING DOILS. ... e e e mmeeeessnneeessnnne e e smnneeesnnneeeeneneen e d 4 2 0.5 NM (125 £ 4.5 iD-ID)
LT L= 1 1= 11V SRR 15+ 0.5Nm (135 + 5 in-Ib)
(@700 1o T I 10T PSRRI 48 + 5 Nm (35 + 4 ft-Ib)
TWO-WAY CRECK VAIVE ...ttt e e ettt e e e e e ettt e e e e e s immr e e e e e e e nnseaeeaee e s sanbbeeeeeeeeannnseeeeanens 24 Nm (18 ft-Ib)
N 3 TSRS 27 Nm (20 ft-Ib)
Shut-off Valve:

1171 T8 T 1 o SRR SPRSPRPRRRRRRIN £ o 3= - B \\[ 41 W (240 = 322 N Te Bl o))
LT =Y ] L= 1V TSR PRRR sed-unction Group 23

Aftertreatment hydrocarbon doser (new version)

Doser:

MOUNEING DOIS. ....ceiiiiiieiec e semre e e snneessnnee el 4 2 0.5 NM (125 £ 4.5 i0-ID)
ATTFUEITING FIEEING ..ttt sb ettt e e e nae e e 15+2Nm (135 18 in-Ib)
M10 P-Clamp flANGE SCIEW .........eeieiiieie ettt e et e e et e e e s e e e e e nee e e e emeeeeaaneeeeanneeaeaneeeeaans 28 +4 Nm (21 + 3 ft-Ib)
Connection joint between left and right fuUel PIPES .........evviiiiii i 15+2 Nm (135 + 18 in-Ib)
Aftertreatment hydrocarbon dosing module:

F LA =Y [T g T 1T T P 15+ 2 Nm (135 £ 18 in-Ib)

Fuel line from housing to module fittiNgS ..........coooiiiiiiiii e Maximum 18 Nm (13 ft-Ib)
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Tightening Torques Function Group 26
W2005979
Coolant pump (Note: Tighten in SEQUENCE TWICE).........eiiiiiiiiiiiie ittt 24 + 4 Nm (18 £ 3 ft-Ib)
(07070 F=T o1 o TU 0 T o I o TU 11 =1 SRR ORP 24 +4 Nm (18 3 ft-Ib)
Coolant pUMP NOUSING .......ueiiiiiiiiiie e snnee e A8 2 8 NM (35 £ 6 fE-ID)
W2031416
Front and side cover, thermostat ROUSING ........c.coiiiiiiiii e e e e ee e e e e s 28 Nm (21 ft-Ib)
=T ] o] 1= SRR RRPR: 48 + 8 Nm (35 + 6 ft-Ib)
DTy 17 oY o | PSPPSR 24 + 4 Nm (18 % 3 ft-Ib)
Fan hub:
15Mm heX (WrenCh SIZE€) NUL........oiiiiee e e e e sneee e e e . 48 £ 8 NM (35 £ 6 fi-ID)
VHD with 13L engine, 45mm stud length and 16mm hex (wrench size) nut............cccooceveeiiiiiieee e, 70 £ 12 Nm (52 + 9 ft-Ib)
Viscous fan drive:
D A7 (o o T oSSR 24 + 4 Nm (18 % 3 ft-Ib)
Upper radiator hose clamp:
SCrew-type Dand CIAMP ..o ettt e e e s bt e e e e e e e e er e e e e e e e e arae e e 5Nm (45 in-Ib)
Screw-type band clamp With SPHNG .......coii i e e e st e e e e e e s rrr e e e e e e annnreeeaens 10 Nm (90 in-Ib)
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Tightening Torques Function Group 28

Note: Sensors vary by engine.

S T=YaT=To =T o To I o 1 1T} o TSR OPSSPR Specification
Flywheel position/speed, top of flywheel hoUSING .........ccuiiiiiiii e 8+2Nm (6 1 ft-Ib)
Camshaft position, tIMING GEAI COVET .........oii it e s 8+2Nm (6 + 1 ft-Ib)
Turbocharger speed, top middle of turbocharger ... 8.5+£2Nm (75 £ 18 in-lb)
Turbocharger discharge temperature ... . 4D £ 4.5 NM (33 £ 3 fi-ID)
Oil level/temperature, INSIAE SUMP .......eiiiiiiiiiiiie et e s e e e e s s bt nnnaeeeee s 10+ 1 Nm (89 £ 9 in-lb)
Oil pressure, block, front Of @ir COMPIESSOr.........oiiiiiiiiiii e 30+5Nm (22 + 4 ft-Ib)
CO0IANTIEVEL, SUIGE TANK ...ttt ettt ettt e e et e e et e e et e e e e e et et e e sb b e e e s st e e e sass e e e e e e Plug-in
Coolant temperature, front right side cylinder head..............cccoiiiiic e 22+ 3 Nm (16 £ 2 ft-Ib)
Fuel pressure, fuel filter ROUSING.........cuiiiiii e 25+ 3 Nm (18.5 + 2 ft-Ib)
Aftertreatment fuel injector fuel pressure, behind fuel filter hoUSING .........ooviiiiiiiiiii 25+ 3 Nm (18.5 + 2 ft-Ib)
Crankcase pressure, block, front of @ir COMPreSSOr............coooiiiiiiiii i 25+ 3 Nm (18.5 + 2 ft-Ib)
Charge air pressure, MiXing ChamMDET..........coiiiiiiii e e e e e s e 10+ 1 Nm (89 £ 9 in-lb)
Charge air temperature, intake manifold ... 10+ 1 Nm (89 = 9 in-Ib)
Humidity, freSh @ir PIPE .....cooieiiee ettt 27 £ 3Nm (20 £ 2 ft-Ib)
Charge air temperature and pressure, intake manifold ... 10+ 1 Nm (89 + 9 in-lb)
EGR temperature, EGR VENIU........oocuiiiiie et A5 +4.5Nm (33 + 3 ft-Ib)
EGR differential pressure, EGR VENTUN.........oouiiiiiii e 20+ 3 Nm (15 £ 2 ft-Ib)
Piston COOlING JEt PreSSUMNE SENSOT......cciiii it e e s ee e e e e e eaae e e e e e e annreeeeas 25+ 3 Nm (18.5 + 2 ft-Ib)
DPF temperature, DPF inlet, catalyst, outlet modules..............cooiiiiiiiiiiii e 45+ 4.5 Nm (33 3 ft-Ib)

DPF differential pressure, DPF inlet, catalyst, outlet modules:

2703 ST 6+ 1Nm(53+9in-lb)
FIEING NUES. .ttt e e e e s e bbbt e e e e e e e abnr e e e e e e e annbreeeas 16.3+2.7 Nm (12 + 2 ft-Ib)
NOXx sensor, exhaust pipe after DPF ... et ee e e e e e nneee s 50+ 10 Nm (37 £ 7 ft-Ib)
NOXx sensor, exhaust pipe after SCR.........oo i ee e e 50+ 10 Nm (37 £ 7 ft-Ib)
NOx module, frame Bracket........ .. oot emm e e e e e e enee e e e eeeeeeanes 24 + 4 Nm (18 £ 3 ft-Ib)
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Tightening Torques Function Group 3

Starter motor mounting nuts:
Y 22 3T (SR 85115 Nm (63 + 11 ft-Ib)

Note: Torque all mounting nuts to specification twice.

Starter cables (Bat+, E-):

VT2 NUES <ottt et a e a e ae e e h et h et nhe e et e he e e b et e b et e na et nae e e nnneenaneea 25+ 5Nm (18.5 £ 4 ft-Ib)
Starter control wire:

L T €SSO 4+1Nm (351 9in-lb)
Alternator:

MOUNEING DIACKEL ... e e e e e e e e e e e e e enne e e e sanead 48 £ 8 Nm (35 + 6 ft-Ib)
=Tl 0 1 T0 10 o | = PSPPSR PP 65.% 7.5 Nm (48 + 5.5 ft-Ib)
011 0T PSSR 101.5+£ 6.5 Nm (75 £ 5 ft-Ib)
Battery terminNal..........oeeiiee e e e e e e e e e e e s annrreeesd 6.5+ 0.25Nm (57.5+ 2.5in-Ib)
(€100 o I (=14 1o Ta T SRR 6.2+ 0.5Nm (55 £ 5in-Ib)
[, REEIMINAIS ...ttt ettt e et e e bt e st e e e e e 2.3+0.5Nm (20 £ 5 in-Ib)
AC refrigerant compressor MouNting DOIS ..........oociiioiiiii e 24 +4 Nm (18 £ 3 ft-Ib)
Wiring harness conduit to DIOCK............oooiiiiiii e 24 + 3 Nm (18 = 2 ft-Ib)
Wiring harn@Sss CONAUIT COVEI ........ocoiiiiiiiiiie ettt e e 3.5+ 0.5Nm (31 £4.4in-Ib)
Cable ChANNEI COVET ..o et s e s e e e e e saneee e 3.5+0.5Nm (31 +4.4in-lb)

Tightening Torques Function Group 5

Air compressor MOUNTING DOIS ....cooieeiiiiie e e e e e e e e e e e e e 85+ 15 Nm (63 + 11 ft-Ib)

Note: Torque all mounting nuts to specification twice.

PN ool aq] o] (=F1<To )l o101 oo T o =Yoo o PR 130 £ 20 Nm (96 + 15 ft-Ib)

AT COMPIESSOI AT .....eeeeiieei ittt e e e e ettt e e e e e ettt e e e e e e see et e e e e s sa bt be et e e e e e s e anbeeeeeeeaansbbneeeaeeeaannnnneeeeas 270+ 20 Nm (200 + 15 ft-Ib)
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Engine Lubricants and Sealants

Use only the following recommended sealing compounds
and lubricants.

Note: All genuine cylinder head gaskets are pre-coated and
do not require any type of sealing compound. When instal-
ling new gaskets, clean and degrease gasket sealing surfa-
ces to avoid leaks.

Location

Sealant or Lubricant

Cup plugs/threaded plugs

Loctite® 277 or equivalent/Teflon® thread sealer

Cylinder liner seat

1161231 sealant

Qil filter seal

Clean engine oil

Holding metal parts in place

Petroleum jelly

Valve stems and guides

Clean engine oil

Engine front cover/flywheel housing/timing gear cover

3092340 sealant

Engine parts, fasteners and washers

Clean engine oil

Exhaust manifold studs and NOx sensors

High temperature 1161929 anti-seize

Oil cooler assembly O-ring

Clean engine oil

Oil cooler cover

Permatex 85409 or equivalent gasket dressing

O-rings, coolant, EPDM

Clean coolant, or Dow Corning® 55

O-rings (except as noted)

Dow Corning® 55 O-ring lubricant

Threaded sensors

Sealing compound on threads

Turbocharger mounting nuts

1161929 anti-seize




