WS Barrington Diesel Club!  ADE 407 & 409 Workshop Manual

SECTION 08-1
Technical Data

ADE 409, 407N/C/T/TI

ENGINE DATA

407N 407C 407T/TI
125 mm 125 mm 125 mm
155 mm 155 mm 155 mm
NeXoileylineersts. ... coadliinm . o oo cfio O e L) 6 6 B
CUbIG CAPACIHY ...\eveieere i 9,510/ 11,410/ 11,410/ 11,410¢
Compression ratio. ... 16,5:1 16,5:1 16,0:1 16.0:1
Firi 0 OBEIET i svsmsomin e o e s om e SRS e 12453 153624 153624 153624
CoMBUSTION SYSTEM . e Direct Direct Direct Direct
Injection Injection Injection Injection
CVCIE oottt e e s 4 Stroke 4 Stroke 4 Stroke 4 Stroke
ENGINE TEST DATA
Compression test pressures at 170 r/min and min. 2000 kPa
engine at operating temperature. ... max. 2800 kPa
FAlNG SPOOU vvvvereeveeceiiceiviimeivaimrrseesesiesss e s e bbb 600 r/min
DETAILS OF RATINGS TO SABS 013-1977
409N 407N 407C 407T 407TI
Maximum torque N.M-FmMIN 674 @ 1300 823 @ 1500 975@ 1200 1177 @ 1200 1350 @ 1200
@UpUHKWERMIR:: - e s 138 @ 2200 174 @ 2200 175 @ 2200 206 @ 2200 235 @ 2200
ENGINE MASS
Typical dry MAaSS ..oovviiiiei i oo 655 kg 760 kg 780 kg 780 kg
Typical installed Mass...............inn e 690 kg 795 kg 815 kg 815 kg

RECOMMENDED TORQUE TENSIONS

Section 11 — CYLINDER BLOCK AND LINERS
Main bearing cap bolts.............cooo It Al OTEUOk et <= eivtsssersss st 300 N.m
Final torque 9

Blanking plug to compressor drive gear COVET ... s - 160 N.m
Blanking plug to compressor drive gear cover/support (407H) ... 100 N.om

Section 12 — CYLINDER HEAD
Cylinder head single hexagan bolts ................. NISEX2F ...t 5stages ... ist: 10 N.m
2nd: 50 N.m
3rd: 100 N.m
4th: 140 — 150 N.m
5th: 80 - 100
Cylinder head multi hexagon Bolts............covinnen, MIUSECIRIR.. ... oo P 1st: 10 N.m
2nd: 60 N.om
3rd: 120 N.m
4th: 180 — 190 N.m
5th: 90" —100°
Rocker Cover BolS ... 25 N.m

Rocker Shaft Pedestal Bolts 75 N.m
Exhaust Manifold Fully Threaded Stretch Boelt.. 60 N.m + 90"
Exhaust Manifold Shank Stretch Bolt S50Nm

Inlet Manifold ...t 35N.m
Turbocharger to manifold " e, BONmM
Core Plug 10 CyliNAer HBAM .. ..ooi ittt e e sr e e e sr e s e e e s 100 N.m
Valve Adjusting Locknut ................ Nl S B v s e s ST S SO S 50 N.m
Exhaust Brake Cylinder 25 N.m
Air/fuel ratio control connection to inlet Manifold ... 25 N.m
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Section 13 — PISTONS AND CONNECTING RODS

ConRnectingirod Boltsirsrsitesine. wnil Nanmnninees INTHE] tORYUE cipd .« vaveseiiia s 100 N.m
Final torque

Section 14 — CRANKSHAFT AND MAIN BEARINGS

Counterweight on crankshaft ... =T s o U R R P PR OO 160 N.m
Final torque ...

vibration damper on crankshaft ... s ;

Pulley to viDration dampPer . ...

Frant Crankshaft Qil SEal COVEE vt coeeioeeicttiirnri s e e cccttaantiiaarissssssmessiasaasaastriiiessissssnsessnsssates

Section 15 — CAMSHAFT, TIMING CASE AND DRIVE TIMING

Timing device to camshaft {max. bolt stretch 25,3 MM)......i 50 N.m
Timing housing to cylinder block ... QR oo s T 70 N.m
Compressor drive gear to camshaft ... NMIBRE. . oot T 65 N.m
Tachometer cable 10 AdAplOr ... i e oot i e e s 80 N.m

Section 16 — LUBRICATING SYSTEM AND SUMP

£ I =T £ O P ReTTe
=V T I L= U B o [ o O g s O OP I PP S P s I TPy Y P IT LT R eeET
Turbocharger Qil return PIUG ... s e s
Turbocharger cil return connection .
Oil pump to erankCase ... s
Gl gallery’ PIUGS ..vicvaiiunnsmmserisssisssssenbitissionmnanissreissecessons

M24 & 26 ..

M14 & 186
Flilleréplug) ini fllter NeuSINERE- - it . o rnssmiansrmsaiorad M26 x 1,5
Qil spray nozzles for camshaft ........................
0Oil pressure relief valve to cylinder block
Slcticnwpipe™te) Ol PUMP ....cociamciictiiieniissrinins
Suction pipe bracket to crankcase ...
Cil cooler 10 NOUSING - voviirriiiees i ienariaaeeesaeeniaae
Screw plug for by-pass valve
Coolant drain plug on cooler
RIS AN O CHSTERSTIMIE! < cereeerovecrsransentiassosans (satskiasnsssssusrinsserossresssintass
Qil tilter bowl to filter head
Oll filter and COOIEr 1O CrANKCGASE ...uciiiiiriiiierivne et aiai st iirst i v ear s s earas e eeee e eassnanis
RiSton GoolINGEOZZIOS . .vurvrieeiiiiniiisisssisnaarinssrisasson:
Qil pressure sender unit .....
Dipstick adaptor t0 sump .
Dipstick tube to adaptor
Oil pump cover .

Section 17 — FUEL SYSTEM

Birive gear on' injeCtiOMEBUMIP ...c.uiricoocceieacieacisinnsnisansrianasis sassssansssersssesoscmsnnrsesesassatsssssss 2 IDENEm
Injection pump to timing housing .50 N.m
LT L=Tando L 1T o =S o F U § T O P D PO P RRPPPPPR 25 N.m
Injection pump support bracket:

1. Angle bracket to pump ... 50 N.m

2.0ANgle Brackei tORSUBRORt .o 80 N.m

3. Support bracket to block ............ 110 N.m
Injection pump to intermediate flange . ...65 N.m
Injector securing nuts .......... .70 N.m
Plug on intermediate flange ...80 N.m
injection nozzle to nozzle holder ... e . 75 NLm

... 10 N.m
...50 N.m
...18 N.m
....80 N.m
.35 N.m
30 N.m

Governor control shaft to injection pump levers
Governor control shaft brackets to block ...............
Fuel filter bowl to filter head .
Fuel filter head mounting bolts to bracket tlmlng housmg

Fuel filter bracket to induction pipe
Fuel lines to lift pumpffilter head/injection pipefreturn

Section 18 — ANCILLARY EQUIPMENT

Flywheel to crankshaft
PrEevioUS .veeeiieeeieeesieeesineerrreseee oo eas e AN HAL tOrQue L T 100 N.m
Final torque .... ..80° - 10G°
T e T UL RURR R ORI | 1| | (- | [l ToTd o [V] - RPOUONseuRpppnps ..200-220 N.m
Final torque ......cocveeeevccccnieciiinnee.nn . 30° = 100°
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Pulley to alternator ..............ccccceveiiininnnnnes e oo TR i T 00 05 B D) TNBH

Starter to flywheel housing 80 N.m

Engine mounting to timing Gover ... 17 e R o 80 N.m

Engine mounting to cylinder block 140 N.m
EnginerMmoURting FrOME ..ivieremeioiiiimemisteasie LT10 Nem
Lifting bracket bolt ... . 150 N.m
Alternator bracket to crankcase LN ok o110 Nom
Alternator to brackel ... 65 N.m

Adjusting bracket to alternator ... . o< 80 N.m

Compressor drive gear cover (engine support ADE 407H) ... 70 N.m

Cylinder barrel to compressor housing ..o B e 30 N.m

Cylinder head bolts [COMPresSsor ... B! L oereee e 8 auiate g esiian e . 8 35 N.m

Driven gear to compressor crankshaft ... MBS Sl e e o - R el 360 N.m
Compressor to cylinder bIock ...

Connecting rod bearing cap bolts
Steering pump 10 compressor ...
Valve plate holder ... .
Plugs to compressor head ...........ccieceeinnimeiaceeoss M2BBE BRI e B0 N.m
Coolant adaptors to compressor barrelfcylinder block M14 x 1.5 L 50 N.m
Cooclant pipes to adaptors ..., M16 x 1.5 35 N.m
Coolant adaptor to compressor head ... MZZ2 X 1,5 s 80 N.m
Air suction pressure adaptors to head ...l
Valve plate to cylinder head ..................
Intermediate plate to cylinder head ...
Front blanking cover .................

Rear blanking cover
Exhaust brake bracket to houSing ...
Exhaust brake lever to shaft ...,

Power Take-off

Bearing flange to housing .........
Qutput flange to shaft ...
Gear to shaft ..o
Lubrication oil nozzle

Unit to timing housing and block

Section 18 — COOLING SYSTEM

VWater pUMPTDOIS ..ccccciimimeismsiniir asinermmeinsnisnsinmeresisess
Puliey to water pump .......c.ocoieniee
Temperature sender unit ...

Coolant outlet to water pump ................
Coolant inlet to water pump ...

Stretch Bolt Limits

Main bearing bolts
Counterweight bolts
Connecting rod holts
RlyswheeBBaItS . i ..t vmsiiisei . 74 mm max.
80 mm max.
85 mm max.
B R DOIES! oot e e it e sonios svaannageesesmmsanatasshs fisseni -1 Yo  (RPOUUURUSRUURUPRUROT, R
medium L.
VOO s s e T T o o o o S8

Fan retaining bolts (Din 933) — Tightening torque

BOLT DIA. QUALITY TORQUE
Ma 8.8 23 N.m
M8 10,8 30 N.m
M10 88 42 N.m
M10 10.9 58 N.m
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SPECIFICATIONS

CYLINDER LINERS

4091407 N{CITITI
Bore diameter of new liner when identified on flange with B ..o 124,990 — 124,995 mm
124,995 — 125,000 mm
...125,00 — 125,005 mm

: 125,005 - 125,010 mm

Qutside diameter of liner Flange ... e e 151,894 — 151,957 mm
Outside diameter of liner upper fit .. 142,969 ~ 142,993 mm
Outside diameter of liner lower fit 139,951 - 138,975 mm

Flange thicKness ... 10,05 - 10.07 mm

Max. ovality at lower fit {before INStallation) ..ot e 0,06 mm

Max. ovality at lower fit (after iINStallation) ... e 0.04 mm

Liner protrusion above block face 0,05 - 0,09 mm
0T T o 11 S OO 0,03 -0.09 mm

Max. liner wear at upper return point of tOP FiNG ... .o e 0,06 mm

Max. taper of tiner bore .........coooeiiiiiiii, 0.06 mm

Surface roughness of haned liner R3z 3-5 um

CYLINDER BLOCK

Roughness of upper joint SUMace ... e Rz 10 xm ~ R max. 16 um
Main bearing bore .................. 111,000 - 111,022 mm
Max. ovality of bore . i 01 MM

Max. taper Of BOIe ... e e e 0,1 mm

Bearing crush NEIGNt ..o e e e 0.03-0.05 mm

Bore diameter for liner flange 152,100 = 152,350 mm

Bore depth for flange ... 3,98 — 10,00 mm
Bore diameter for upper fit of liner .. 143,00 — 143.040 mm
Bore diameter for lower fit of liner 140,000 - 140,040 mm

Pressure test for leakage ... 50 kPa
Block height icrankshaft centre to top mating ¢ e e 41795 A8 mim
Camshaft bearing parent bore: Rear ONIY ... oo 76.000 - 76,030 mm

T = et 000~ T PR 75,000 - 75,030 mm

CYLINDER HEAD

Cylinder head height (new)
Minimum height

113.9-114,00 mm

Maximum distortion: Length
Width

Roughness of cylinder head face (Rz)

Maximum deviation between upper and lower

DATHNG SUFTACES e e e e a1 mm
VALVES
e w55 e 0 = =3 L
Valve Seat Dia Seat | Valve Height Width Stem Stem |
Valve Level* Angle Centre |Head Dia|New |Min |New|Max Dia Hardness { |
. 5701 | 590 |32 4,3 11,950 | 60 | &
] SR — i — | - ——
et Rresgus| 30 5699 | 58.8 |30|%7 |33l 7 |71932 |54 MRC \
nie
5501 | 590 |38 5.5 11,950 | 60 & ' \\
New" | 300 [ e |52 g9 | dldg 5 (11,990 160 00 z
5499 | 588 (3677 |45|%° [11932 |54 | \
. AN \
. 4901 | 51,1 |27 45 11,940 | 60 <
o il . = k] L] -—
provicus| 46 2899 | 508 |25|%?|35|%° [17922 |54 HRC| 7 e
ot 4801 | 511 |32 5,5 11,940 = C
o o —e ethe ¢ =l = 1- 4 @
i - 4799 | 509 [3,0(%>7|a5]%5 [11'922 | 52 HRC

*Breakpoints for new level valves:
ADE 400N/C . . . SA015464 N and up
ADE 400T/TI . . . SA015639 N and up



** For new level head with "T" stamp

WSS Barrington Diesel CLlulll  ADE 407 & 409  Workshop Manual
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VALVE GUIDES
i
| ||
~N |” e
l o ils |
L
J
hY
Valve Guide Dia. Lena{h of Bore in Overlap Clearance of Valve Guide
for Valve Guide | Cylinder Head in Cyl. Valve Stem protrusion
Inlet and Exhaust Dim. “C" Dim. "A" Head in Valve Guide | for
Guter Inner for for for Inlet and Exhaust
Dim. Dim. Inlet/Exhaust | Inlet’Exhaust Inlet/ Dim. "D"
g | " Exhalst Inlet Exhaust
18.046 | 18.018 0.046
Standard hedgis Loaofingg
18.028 | 12.027 18.000 0.010
FT ) 17 | 18256 | 12.000 &7 18.221 0.095 0,105 17,400
ERastee 18.235 {Ream 18.200 0.056 0.050 0,060 | 17,100
after - | 0.014 !
Rep. size 2 18.456 instal- 18.421
18.435 lation) 18.400
Max.* deviation of valve seat to valve guide centre 0.03
Max. misalignment of valve seat to valve guide o
57 mm dia. for inlet 0.01
measured at 49 mm dia. for exhaust -
TR TR
J\ :
L
) 1 hd |
‘}C' ‘
P a | a ¢
f————— a1 \
.
|
Inlet Valve Seat Insert Exhaust Valve Seat Insert
Standard Repair 1 Repair 2 Standard Repair 1 Repair 2
(+0,2) (+0.4) {+0,2) (+0.4)
Basic bore "a" In 60.030 60.230 160.430 53.030 53 230 53.430
cylinder head 60.000 60.200 60.400 53.000 53 200 53.400
Valve seat insert 60.11 60.31 60.51 53.11 53131, 53.51
outside dia. "at1" 60.10 60.30 60.50 53.10 53.30 53.50
Valve seat insert Interference 0.07 - 0.11 0.07—0.11
fit in cyl. head
Bore depth "b" in 12.6 12.8 13.0 12.6 12.8 13.0
cylinder head 25 12.7 12.8 12.5 12.7 12.9
|
- 8.9 9.1 9.3 9.7 9.9 10.1
"RBHEove 8.8 9.0 2 96 9.8 10.0
Valve seat insert
height "e" e
pe——— 8.4 8.6 8.8 9.2 9.4 96
ERE 3 8.5 7 9.1 9.3 9.5
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Workshop Manual

.
VALVE SEATS {cont)
Iniet Valve Exhaust Valve
Seat Insert Seat Insert
; 3.8 3.0
Dimension between I revious Level 36 58
cyl. head mating
surface and valve
seat face. New Level”* 4.3 3.5
4.1 3.8
Chamfer ¢ 45° 45°
1.8
Chamferdepth d - ——
1.6
Max. run-out measured at @57 mm measured at? 49 mm
of valve seat 0.01 001
to valve guide
** For New Level Head with “T” Stamp
7z s \ 7
) 4 (e ; \ } O \ A
¥
L St o | ) f
L1~ i ——SGEN Yt .
) T
a _— - a———
Infet Valve Exhaust Valve
Seat Insert Seat Insert
Previ m | 57 01 49 .01
B v . 56 99 48.99
N L o 55.01 48.01
G 54.99 47.99
. 405 3855
. ’ Previous Level 390 3—.40
Distance ~ 465 4.05
New Level 4.50 3.90
Valve seatangle ''c¢” 30" 45°
Distance between cylinder head mating 07-04 07404
surface and valve head face
Max. out-of-round measured at{J 57 mm measured at ¢ 49 mm
of valve seat to valve guide 0.01 oo
**For new level Head with "T" Stamp
VALVE SPRINGS
Engine Model/ Inside Wire Relaxed Pre-loaded Final l.oaded
Spring Allocation| Spring Dia. Dia. Length Length Load Length Load
N N
ADE 400N inlet 32+03 4.7+003 64 46.8 345 = 15 328 740 + 30
.and Quter*
exhaust valves
and 32+03 4.8+ 0.05 59 46.8 345 +15 331 720+ 50
ADE 400C/T/TI -
et valves Inner 22.8+02 3.0+0.025 6515 46.3 143+ 12 32.3 280 + 20
400CITITI exhaust Outer 33+03 4.5+0.03 68 46.8 355+ 15 32.8 670+ 30
valves only
Inner 22802 3.2+x0.025 70 46.3 195+ 12 32.38 350+ 20

“Optional due to different suppliers
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ROCKERSHAFT
Basic bore of rocker arm ... e 28,000 = 28,052 mm
Quter diameter of bush ... U o =20 e 28,090 — 28,120 mm
Inner diameter of bush .................. - ...25,000 — 25021 mm
Diameter of rockershaft ... ey ... 24,967 — 24 980 mm
S el e 18 (o [Nt TRL o= orononmr e  eocoror T e o pr L e L LI (O 0,020 - 0,054 mm
CRANKSHAFT
Repair Staqe Main journal Width for thrust Big end journal Width for
P 9 diametar {mm) bearing journal {mm) diameter (mm) crankpin {mm)
Standard 103,98 — 104,00 89,98 — 90,00
46,00 - 46,062 (STD)
Standard 1 (- 0,10) 103,88 — 103,90 89,88 — 89,90
Standard 2 { —0,25) 103,73 - 103,75 89,73 -89.75
46,500 - 48,562 (+0.5) 46,000 — 46 100
Rep. Stage 1 (- 0,50) 103,48 — 103,50 89,48 — 89.50
or
Rep. Stage 2 (—0.,75) 103,23 —103.25 89,23 — 89,25
47,000~ 47,062 (+1,0)
Rep. Stage 3 {(—1,0) 102,98 — 103.00 88,98 — 89,00
CRANKSHAFT BEARINGS
Repair Stage Main Bearing Dia {(mm) Wi"g‘e::,;g'?nﬂr:")"”s‘ Big end bearing dia {mm}
Standard 104,060 — 104,106 90,060 — 80,102
45,74 — 45,81 {STD}
Standard 1 (- 0,10} 103,960 — 104,006 89,960 — 90,002
Standard 2 { - (,25) 103,810 — 103,856 89,810 — 89,852
46,24 - 46,31 (+0,5)
Rep. Stage 1 {— 0,50} 103,560 — 103,606 89,560 — 89,602
ar
Rep. Stage 2 (- 0,75) 103,310 — 103,356 89,310 - 89,352
— 46,74 - 46,81 (+1,0)
Rep. Stage 3 {— 1,00 103,060 — 103,106 89,060 - 89,102
Malin¥asdibigl endijouina|MfiniShi s, T ou s st s s s s s S e SR Ra 0,2 um — R max. 2 um

Torgque to turn crankshaft with new bearings and seals..
Crankshaft hardness ... B0 =56 RC
Crankshaft radii . 3,5-40mm
Width of connecting rod journal ......... S — 46,0 — 46,1 mm

.12 N.m

Diameter of flywheel flange . £1,940 — 61,959 mm
Axial play of connecting rod ... e, ....0,130-0,269 mm
Main Dearing ClearancCe: RAUIAI ....o.oooiiir it e et e i e et e e et e e et e e e ea e a e e eare 0,064 — 0,124 mm
Al 0,066 — 0,132 mm
Crankshatt @nd Play ... e : ...0,190-0,322 mm
SRS N RN Gt IO . . o s e o T e SR e s s ST, o o e T 0,09 mm

Main bearing oil clearance ..
Big end bearing clearance

...0,066 - 0,132 mm
.0,066 - 0,126 mm

*Crankshaft supported at outer bearings and measured at centre bearing.

CONNECTING RODS

Basic bore of big end . e A 5 121 v meean 95,000 — 95,022 mm
Outer diameter of small end bush .. e, 00,868 — 50,695 mm
Inner diameter Of SMall BN DUS I L e r e e e e e e et nreaen 46,055 — 46,065 mm
Interference fit of bush to con-rod 0,040 - 0,095 mm
Gudgeon pin to bush ¢il clearance 0,055 - 0.070 mm
Max. bend/100 mm through centre line of DOres ........... oo i e 0,05 mm
Max. weight variation Detween CON-TOAS ..........coiiiiriiiins cerreen et e e ....80 gm
Cannecting rod [ength from CBMTIES i e e et e et e e aa et e e s e 255,98 — 256,02
PISTONS
ID Stamps on Piston Crowns E For Use with Piston/Bore Clearance™
Nom. Dia. Grading™® Liner Grades 400N 400C{T/TI
Be BorcC
125 BCD B.CorD 0.195 — 0,205 0,215mm - 0,225mm
cDE cDorE (New liner/ {New liner/
— DE DorE piston) piston)

*Capitals denote optimum match, e.g. BCD piston with C liner

GUAGEON PN QIBMIBLEI oottt e e e e e e e e e et 45995 — 46 000 mm
bore in piston e bk ....46,003 — 46,008 mm
clearance in pISTON ... SBasnikamis oenevarrenrnnieaniansso. OREOB. Q014 mm

Gudgeon pinfcon-rod DUSD CIBAFANTE ..t ciieieerieiiiiee s et ie e iesee e e e e iets e e essa e s e ear e eateeeanne s e e iees it ae e aaean 0.055 - 0,070 mm
Maximum weight variation between pistons WY - ...20 gm
=] T T« ) (W E=TT e o U OO DO O U + 0,07 to +0,43 mm
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3 Rings Gap Clearance
409/407N Keystone, molybdenum coated 0,25 - 0,40 mm R —
Stepped outer section, molybdenum coated 0,25 - 0,40 mm 0,060 - 0,095 mm
Slotted oil cantrol with spring 0,25-040 mm 0.030 - 0,062 mm
4 Rings Gap Clearance
407C/T Keystone, molybdenum coated 0,25 - 0.40 mm —_—
Tapered face 0,25 - 0.40 mm 0,060 - 0,092 mm
Stepped outer section. molybdenum coated 0,25 - 0,40 mm 0,060 - 0,095 mm
Slotted oil control with spring 0,25 - 0,40 mm 0,030 -0.062 mm
3 Rings, Piston with Cooling
Channel Gap Clearance
40771 Keystone, molybdenum coated 0.35- 0,50 mm —
Inner stepped section, tapered face 0.060 - 0,035 mm
molybdenum coated 0.35 - 0,50 mm
Slotted oit control with spring 0,25 - 0,40 mm 0,030 - 0.062 mm
CAMSHAFT
Camshaft play: Radial .. 0062-0,12 mm

Axial ... D 0,20-0980mm
Hardness of journals and base cam circles 58 - 62 HRC
Hardness of cam lobes . . . . i 58 - 62 HRC
Max. radial run-out of shaft .. ... . .. ... 0,05 mm
Cam Iocbe and journal surface finish . . .. .. Rz 3 um
CAMSHAFT BEARINGS
P.T.0. Torque Model Brg Positions PB’(’::;“ Brg 1.D. (mm) Finished I1.D. Journal O.D.
DIA. Brgs. (mm) {mm)
Below 100 N.m a07 17 = Machine to
requirement 409 1-6 70,030
407 1-6 75,030 70.000 70,060 £9.940
Above 100 N.m 409 1-5 75,000 70.000 69.910
requirement 407 7 76,030 " No machining
409 3] 76,000 70,080
70,000

*Dimension after installation
* *Parentbore repair size + 1,0 — 77,000 - 77,030 mm

TIMING GEARS

Backlash between camshaft and compressor gears
Backlash between camshaft and crankshaft gears
Backlash between camshaft and injection
pumpgear . . ... ...

Maximum permissible run-out of timing gears

0.076-0,184 mm
0.118-0.242 mm

0.102 -0,338 mm
002 mm

CAMFOLLOWERS

Outer Shaft Dia. Bore in Crankcase
Standard :ggii ggg—g;
Repair 1 (+0,25) e v
Repair 1 {+0,50) g—g-:gg-g gg:g;
Clearance shaft/bore 0.035 - 0.077

AMENDMENT 9/90
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CHECKING TIMING WITH VALVE LIFT (Sge Timing Sequence Page 15-6)

ADE 409/407N ADE 407C/T/TI
Valve travel with TQC inlet . . £ 0,82-067 mMm 0,40 - 0,60 mm
zero valve play TDCexhaust . .......... ... ... . 0,50 -065mm 0,55—-0.78 mm
VALVE OPERATION
Timing with inlet valve opens BTDC 14° 13°
specified valve play Iniet valve closes ABDC | 52° 27°
Exhaust valve opens BBDC | : siie 552
Exhaust valve closes ATDC .. ... .. Sy e 13° 13¢
Maximum valve lift  Inlet .. .. T, T o L 13,80 mm 11,50 — 11,80 mm
Exhaust ... .. ... 13,70 mm 13,10 - 13,50 mm
Valve clearance Inlet S R MRl 0,25 0.3
Exhaust 0.35 015
LUBRICATING SYSTEM
(Oil capacity standard .. . o Depending on application
Pressure relief valve setting . — o 650 kPa*
Minimum operating pressure at 2 500 r/min 280 kPa
at 600 r/min 80 kPa
By-pass valve setting tfilter) y 250-300 kPa
Fiiter by-pass valve spring free tength 53.6 mm

*As from engine no. SAD14151M — B50 kPA valve replaced previous types

FUEL SYSTEM

INJECTOR MAKE BOSCH
Injector nressure New 20.0 -20.8 mPa

Used . ... 17,5 mPa
Max pressure variation between injectors . . 1 MPa
Nozzle protrusion (controlled by sealing washer, i.e. 1,60- 2,40 mm

different sizes 1,00 and 1,5 mm) 409/407N 407C/T/T

Imection pump timing BTDC 17° 15
Idle speed 600 r/min
Max rated speed 2 200 r/min
AIR COMPRESSOR
B ICHGIA I © s 2 e S e i s, ey o St % Pl ol M o o i s Do oo TR s SRS .80,000 - 90,030 mm

Pistan diameter
L2 (7o) -

Nctalmdisplagementi. o immmrn ammarianndn iRk
Delivery capacity with back pressure of 100 kPa
PIStonrtolBOreRGIORTANBE ..o viiimeimmsaisimarismessth ahph nk Sl pgitaa s A e e e S e 0,08 -0,10 mm
Piston below block face ....... FREPEA S—— . 0,10 -0,90 mm
Crankshaft journal diameter .o 31,959 - 31,875 mm
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PISTON RINGS

Pasition Ring description
1 Top Tapered face
2 Stepped

3 Stepped

4 Slotted oil control

ADE 407 & 409

Groove width (mm)

Workshop Manual

Side clearances (mm)

2516 - 2,530 0.020- 0,052
2.510- 2530 0.020-0.0562
2,510 - 2,530 0.020 - 0.052
4,010-4 030 0.020-0,052

Gap {(mm)

0.25-0.40
025-0.40
0.25-040
0.25-0.40

CONNECTING ROD

Basic bore of big end .

Bearing inner diameter wnth bearlng fltted s S —
Length of conrod centre to centre ...
Width of connectingrod .. ... .. .. ... . .. ...

Width of small end .
Gudgeonpmduameter e —
Gudgeon pin ¢clearance in bush

Small end bush inner diameter ..

Gudgeon pinclearance inpiston . ... ... ...

FLYWHEEL

Max. radial run-cut .. ... ..o

Max axial run-out . ... .

Installation temperature for rlng gear R

Max material removal from clutch face . ..

COOLING SYSTEM

Thermostat —

Start opening temperature ... ...

rLII'l oupen lﬂllllJU[dlUlt.‘ e

Length of valve stroke . ... ... .. ... ... ... ... .. .

By-pass valve closed at
Max. engine operating temperature
Waterpump:

Clearance between impeller and housing . ... ... ... .
Waterpump shaft diameter at impeller ... ... . .

Shaft diameter for hub

Bore diameterinhub ...

Bore diameter in impeller .. .. ... ...
Coolant capacity engine only ... .. .

Waxtype ... .. ...

36.000 - 36,016 mm
31,994 — 32,008 mm
104,850 — 105,000 mm
19,883 — 19,935 mm
20,000 — 20,060 mm
19,996 — 20,000 mm
0,020 - 0,037 mm
20,020 - 20,033 mm
0.003-0,012 mm

0.1 mm
0,5 mm
250° —-280° C
1,00 mm

Standard Opticnal
79x2°C 71x2°C
84° C 85° C
8 mm 8 mm
91° C gz2e C
95° C 95¢ C

1,00~ 1,04 mm
15,028 — 15,039 mm
25,048 — 25,061 mm
25,000 — 25,021 mm
15,000 - 15,018 mm
ADE 409N -12,5¢
ADE 407N - 13,5¢
ADE 407T/TI—14,0¢



