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SECTION 08-1 

Technical Data

ADE 409, 407N/C/T/TI

ENGINE DATA

409N 407N 407C 407T/TI

B o re ........................................................................................ ............ 125 mm 125 mm 125 mm 125 mm

S tro k e ..................................................................................... ............ 1 55 mm 155 mm 155 mm 155 mm

No. of cy linde rs.................................................................... ............ 5 6 6 6

Cubic c apac ity..................................................................... ............ 9 ,510/ 11.410/ 11,410/ 11,410/

Compression ra tio............................................................... ............ 16,5:1 16,5:1 16,0:1 16,0:1

Firing o 'd e r ........................................................................... ............ 12453 153624 153624 153624

Combustion sys tem ............................................................ ............ Direct Direct Direct Direct

Injection Injection Injection Injection

C ycle .......................................................................................

ENGINE TEST DATA

Compression test pressures at 170 r/mln and

engine at operating tem perature......................................

Idling speed ........................................................................

............ 4 Stroke

min. 2QQ0 kPa
............ max. 2800 kPa

............ 600 r/min

4 Stroke 4 Stroke 4 Stroke

DETAILS OF RATINGS TO SABS 013-1977

409N 407N

Maximum torque N .m -r/m in .............................................................  674 @ 1300 823 @ 1500

Output kW -r/m in..................................................................................  138 @ 2200 1 74 @ 2200

ENGINE MASS

Typical dry m ass.................................................................................  655 kg 760 kg

Typical installed m ass........................................................................  690 kg 795 kg

407C

975 @ 1200 
175 @  22Q0

780 kg 
815 kg

407T 407TI
1177 @ 1200 1350 @ 1200 

206 @ 2200 235 @ 2200

780 kg 

815 kg

RECOMMENDED TORQUE TENSIONS

Section 11 —  CYLINDER BLOCK AND LINERS
Main bearing cap bolts..............................................................  Initial torque   300 N.m

Final torque ...............................................  90‘ -  100"

Blanking plug to compressor drive gear cover    - . 150 N.m

Blanking plug to compressor drive gear cover/support (407H).......................................................   100 N.m

Section 14

Cylinder head multi hexagon bolts..........

Section 12 —  CYLINDER HEAD
Cylinder head single hexagon bo lts...............................................  M 1 5 x 2  ........... 5 stages   1st: 10 N.m

2nd: 50 N.m
3rd: 100 N.m

4th: 1 4 0 -  150 N.m 

5th: 90 -  100“

........................ . M15 x 2 .............................................  1st: 10 N.m
2nd: 60 N.m
3rd: 120 N.m

4th: 1 8 0 -  190 N.m 

5th: 9 0 " -1 0 0 “

Rocker Cover B o lts........................................................................................................................................................ 25 N.m

Rocker Shaft Pedestal B o lts .......................................................................................................................................... 75 N.m
Exhaust Manifold Fully Threaded Stretch Bo lt.............................. M10 ............................................................... 60 N.m + 90“

Exhaust Manifold Shank Stretch B o lt ...........................................  M10 ............................................................... 50 N m
Inlet M an ifo ld ........................................................................ ..............  M8 ................................................................. 35 N.m

Turbocharger to m anifo ld..............................................................................................................................................  50 N.m

Core Plug to Cylinder Flead........................................................................................................................................... 100 N.m
Valve Adjusting Lo cknu t............................................... .................................................................................................  50 N.m

Exhaust Brake C y linde r................................................................................................................................................ 25 N.m
Air/fuel ratio control connection to Inlet m an ifo ld .....................................................................................................  25 N.m
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Section 13 — PISTONS AND CO NNECTIN G  RODS

C o n n e c tin g  rod  b o lts  .....................................................................In it ia l to rq u e  ........................................ 100 N.m
F ina l to rq u e  .................................................. 9 0 ° - 1 0 0 c

Section 14 — CRANKSHAFT AND MAIN BEARINGS

C o u n te rw e ig h t  on c ra n k s h a ft  .................................................... In it ia l to rq u e  ...................................... 160 N .m
F in a l to rq u e  .................................................. 9 0 ° - 1 0 0 °

V ib ra tio n  da m p e r on c ra n k sh a ft ........ .....................................................................................................200 N.m

P u lley  to  v ib ra t io n  d a m p e r   25 N .m
F ro n t C ra n k s h a ft O il Seal C ove r  25 N .m

Section 15 — CAMSHAFT, T IM IN G  CASE AND DRIVE TIM ING

T im in g  d e v ic e  to  c a m s h a ft (max. b o lt s tre tc h  25,3 m m ).............................................................................--50 N.m
T im in g  h o u s in g  to c y lin d e r b lo c k  ............................................M 10 .......................................... 70 N.m
C o m p re s s o r d riv e  gea r to  c a m s h a ft .......................................M10  65 N.m

T a c h o m e te r c a b le  to  a d a p to r  80 N.m

Section 16 — LUBRICATING SYSTEM AND SUMP

S um p b o lts  ..........................................................................................................................................................................30 N.m

S um p d ra in  p lug  .............................................................................................................................................................. 80 N.m
T u rb o c h a rg e r o il re tu rn  p lu g  ..................................................................................................................................... 120 N .m
T u rb o c h a rg e r o il re tu rn  c o n n e c t io n   .............................................................  . ..,50 ’ N .m

O il p um p to  c ra n k c a s e  ..................................................................M 8    35 N.m
O il g a lle ry  p lu g s  ...............................................................................M22  50 N m

M 24 & 26 ......................................... .............120 N .m

M 14 £  16  80 N.m

F ille r  p lug  in f il te r  h o u s in g  ......................................................... M 2 6 x 1 ,5      60 N.m

O il sp ray  nozz les  fo r  c a m s h a ft .................................................1VI8 ....................................   35 N.m

O il p re s su re  re lie f va lve  to  c y lin d e r b lo c k  ... .................... MS .......................................................................35 N .m
S u c tio n  p ip e  to  o il p um p  .............................................................MS  35 N .m
S u c tio n  p ip e  b ra ck e t to  c ra n k ca s e  ...................................... MS  35 N .m

O il c o o le r to  h o u s in g  ..................................................................... MS   25 N m
S c re w  p lu g  fo r  b y-pa ss  va lve .....................................................M 2 6 x  1,5  60 N.m

C o o la n t d ra in  p lug on c o o le r ................................................................................................................................... 80 N .m

O il f i lle r  ne ck  to  su m p  ................................................................................................................................................. 50 N .m
O il f i l te r  b o w l to f it te r  head ........................................................ M10 .................................................................... 50 N .m
O il f il te r  and  c o o le r  to  c ran k c a se   70 N.m

P is ton  c o o lin g  nozzles ...................................................................M14 x  1,5   47 N.m

O il p ress u re  sen de r u n it   50 N.m

D ip s t ic k  a d a p to r  to  s u m p  ..........................................................................................................................................50 N .m
D ip s t ic k  tu b e  to  a d a p to r ....................................................................................... .....................................................35 N .m
O il pum p  c o v e r ................................................................................. MS .................................................... ..................25 N .m

Section 17 — FUEL SYSTEM

D rive gea r on in je c tio n  pum p   35 N.m

In je c t io n  p um p  to  t im in g  h o u s in g     50 N .m

In je c to r p ip e  n u ts   25 N .m

In je c t io n  p u m p  s u p p o rt b ra cke t:
1. A n g le  b ra ck e t to  pum p .....................................M 10  ...............................................................50 N .m

2. A n g le  b ra ck e t to  s u p p o r t .................................M12 .................................................................... 80 N .m

3. S u p p o rt b ra c k e t to  b lo c k  .............................................. M12 ....................................................................110 N.m

In je c tio n  p u m p  to  In te rm e d ia te  f la n g e   65 N.m
In je c to r  s e c u rin g  n u ts    70 N.m

P lug  on in te rm e d ia te  f la n g e     80 N.m

In je c t io n  nozzle  to  nozzle  ho ld e r   75 N.m

G o v e rno r  c o n tro l s h a ft  to  in je c t io n  pu m p  levers  10 N.m
G o v e rno r  c o n tro l s h a f t  b ra c ke ts  to  b lo c k   50 N.m

Fue l f i l t e r  b o w l to  f i l t e r  head  15 N .m
Fue l f i l te r  head m o u n tin g  b o lts  to  b ra ck e t,  t im in g  h o u s in g   80 N .m

Fue l f i l t e r  b ra c k e t to  in d u c tio n  p ipe     35 N .m
Fue l lin e s  to  l i f t  p u m p ff ilte r  h e a d /in je c tio n  p ip e /re tu rn   30 N .m

Section 18 — ANCILLARY EQ UIPMENT

F lyw h e e l to  c ra n k s h a ft
P re v io u s  .............. ....................................................................... In it ia l to rq u e  ..................... ..........................100 N .m

F in a l to rq u e  ...................................... ...........90 ° -  100°

N ew  ............................................................................................... In it ia l to rq u e   2 0 0 -2 2 0  N
F in a l to rq u e  .............................. ...................90 ° -  100°

. m
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...110 N.m 

...65 N.m 
...80 N.m

Pulley to alterna tor .........................................................................M4 x 1,5  55 N.m

S ta rte r to  flyw heel hous ing ....'...............................................................................................................................80 N.m
Engine m ou n tin g  to  t im in g  c o v e r ...........................................M12  80 N .m

Engine m ou n tin g  to  c y lin d e r b lock  .......................................M16 ..................................................................140 N.m
Engine m o un tin g  fro n t ........... ............... ................ M16 .................................................................. 110 N.m

L ift in g  b racke t bo lt ............................. <....................................................................................................................188 N.m
A lte rn a to r bracke t to  c rankcase ..............................................

A lte rn a to r to  b racke t .....................................................................
A d ju s tin g  b racke t to  a lte rn a to r ................................................
C o m press o r d rive gear co v e rfe n g ln e  su pp o rt ADE 407H )........................................................................... 70 N.m
C ylin de r barre l to  co m presso r hous ing  ..............................M 8  30 N.m
C ylinde r head bo lts  (c o m p re s s o r) .......................................... M 8  35 N.m
Driven gear to  com pre sso r c ran k s h a ft ................................M 1 8 x  1,5 ....................................................... 360 N.m
C o m press o r to cy lin d e r b lo ck  ................................................. M8  30 N.m

C on n ec ting  rod bearing  cap bo lts  .........................................M8   30 N.m

S teering  pum p to  c o m p re s s o r ................................................. M10  60 N.m
Valve p late  ho lde r ........................................................................ M6  14 N.m
Plugs to  com pre sso r head ........................................................M 2 6 x  1,5  80 N.m
C o o la n t ad ap to rs  to  co m presso r b a rre l/cy lin de r b lock ,M 1 4 x l, 5   50 N.m

C o o la n t p ipes to  adap to rs  ........................................................M 16 x  1 .5  35 N.m
C o o la n t a d a p to r to  com presso r head ..................................M /2  x  1,5  80 N.m

A ir s u c tio n  p ressu re  adapto rs  to  head ..................... ..........M 2 6 x  1,5  80 N.m

Valve  p la te  to  cy lin de r head  .................................................. M6  15 N.m
In te rm ed ia te  p la te  to c y lin d e r head ..................................... M8  30 N.m
F ron t b lan k ing  cover ............... ....................................................M8 .   25 N.m
Rear b lan k ing  cover .....................................................................M8  25 N.m

E xhaust brake bracke t to  hous ing  ........................................M 8  25 N.m

E xhaust brake lever to s h a f t ................................................... M 6  14 N.m

Power Take-off

Bearing fla nge  to  hous ing  ........................................................M 8 ....................................................................25 N.m
O u tpu t fla ng e  to  sh a ft.... ..............................................................M 2 4 x  1,5 ....................................................... 300 N.m
G ear to  sh a ft ...................................................................................M 3 3 x  1.5 ...................................................... 300 N.m

L u b ric a tio n  o il nozzle ................................................................. M 1 2 x 1 ,5  ....................................................... 60 N.m

U nit to  t im in g  hous ing  and b lo c k .......................................... M 10 ..................................................................60 N.m

Section 19 — COOLING SYSTEM

W ate r pum p b o l t s .........................................................................MS .....................................................................25 N.m

Pu lley to w a te r pum p ........................  •........................... M8 ............................................   25 N.m

T em pera ture  sender u n it ................................................................................  88 N.m
C o o la n t o u tle t to  w ater pum p ................................................... M8 .................................................................... 25 N.m
C oo lan t in le t to  w ate r pum p ......................................................M10 ..................................................................50 N.pn

Stretch Bolt Limits

M ain  bearing  bo lts  ..............................  mrn
C o u n te rw e igh t bo lts  .

C o nne cting  rot 
F lyw heel b o lts

... 71,2 mm 

.68,5 mn

Fan re ta in ing

B olt leng th  74 mm m ax........................ .........................75 mm

80 mm m ax........................ .........................81 mm

85 mm max. .................. .........................86 mm

bo lts  ........................ ..............................................sho rt ..................................... .........................111 mm

m ed ium  ............................. .....................146 mm

long ...................................... .........................170 mm

bo lts  (Din 933) — T igh te n in g  torque

BOLT DIA. QUALITY TORQUE

M8 8,8 23 N.m

M8 10,9 30 N.m

M 10 8,8 42 N.m

M 10 10.9 58 N.m

AMENDMENT 9/90
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SPECIFICATIONS

CYLINDER LINERS

409/407 N/C/T/T I
B o re  d ia m e te r o f new  fine r w hen id e n t if ie d  on fla n g e  w ith ' B ”  .................................................................. 1 2 4 ,9 9 0 -  124,995 m m

“ C " ................................................................... 1 2 4 ,9 9 5 -  125,000 m m

“ D " ................................................................... 125,00 -  125,005 m m
• f .....................................................................1 2 5 ,0 0 5 -  125,010 m m

O u ts id e  d ia m e te r  o f l in e r  f la n g e .............................................................................................................................. 1 5 1 ,8 9 4 - 151,957 mm

O u ts id e  d ia m e te r  o f l in e r  upper f i t  ..........................................................................................................................1 4 2 ,9 6 9 - 142.993 mm
O u ts id e  d ia m e te r  o f l in e r lo w e r f i t  ..........................................................................................................................139 951 _  I 3g 975 mm

F la n g e  th ic k n e s s  ............................................................................................................................................................ 1 0 ,0 5 -  10,07 mm

M ax. o v a lity  at lo w e r f i t  (be fo re  in s ta lla t io n )  ....................................................................................................0,06 mm
M ax. o v a li ty  a t low er f i t  (a fte r  in s ta l la t io n )  ....................................................................................................... 0,04 mm

L in e r  p ro tru s io n  above b lo c k  face  ..........................................................................................................................0 ,0 5 -0 ,0 9  m m

fo r r e p a ir ...........................................................................................................................0 ,0 3 -0 ,0 9  mm
M ax. l in e r  w e a r a t upp e r re tu rn  p o in t  o f to p  ring  ..........................................................................................0,06 m m

M ax. ta p e r  o f l in e r bo re  ............................................................................................................................................... 0.06 m m

S u rfa ce  ro u g h n e ss  o f honed  lin e r  ..........................................................................................................................R3Z 3 m

CYLINDER BLOCK

R o u g h n e s s  o f u pper jo in t  su r fa c e  ........................................................................................................................... Rz - C ,,m  -  R m ax. 16 Mm

M a in  be a rin g  bo re  ..................................................................................................... ....................................................1 1 1 ,0 0 0 -1 1 1 ,0 2 2  m m
M ax. o v a lity  o f  bore .......................................................................................................................................................0 1 m m

M ax . ta p e r  o f bo re  .......................................................................................................................................................... ... 1 m r

B e a rin g  c ru s h  h e ig h t .................................................................................................................................................... 0 ,0 3 -0 ,0 5  mm

B o re  d ia m e te r  fo r  lin e r  f la n g e .................................................................................................................................. 1 5 2 ,1 0 0 - 152,350 mm
B o re  d e p th  fo r  f la n g e  ................................................................................................................................................... 9 ,9 8 -  10,00 m m

B ore  d ia m e te r  fo r  u p p e r f i t  o f  lin e r ................................................................... ...................................................1 4 3 ,0 0 -  143.040 m m

B ore  d ia m e te r fo r lo w e r f i t  o f l i n e r ....................................................................................................................... 140,000 -  140,040 m m
P re ssu re  te s t fo r le a ka g e  ...................................................................................................................................... 50 kPa

B lo c k  h e ig h t (c ra n k s h a ft c e n tre  to  to p  m a tin g  su rface ) .........................................................  ...............4 1 7 ,9 5 -4 1 8  m m

C a m s h a ft b e a rin g  p a re n t bore: R ear o n ly  ............................................................................................................7 6 .0 0 0 -7 6 ,0 3 0  mm

O th e r ................................. .................................................................................7 5 ,0 0 0 -7 5 ,0 3 0  m m

CYLINDER HEAD

C y lin d e r head  h e ig h t (new ) ........................................................................................................................................ 1 1 3 ,9 -1 1 4 ,0 0  mm
M in im u m  h e ig h t  ............................................................................................................................................................... 113,4 m m

M a c h in in g  to le ra n c e  m ax im u m  ................................................................................................................................0 .5 - 0 , 6  mm
M a x im u m  d is to rt io n :  Le ng th  .....................................................................................................................................0,015 mm

W id th  ....................................................................................................................................... 0,015 mm
R o u g h ne ss  o f c y lin d e r  head face  (Rz) ................................................................................................................. 3 15 llfn

M a x im u m  d e v ia tio n  be tw e en  u p p e r a nd  low e r
p a rt in g  s u r fa c e s  .............................................................................................................................................................. g -) mm

VALVES

Valve
Valve 

Level *

"A ”

Seat

Angle
Dia Seat 

Centre

“ C” 

Valve 

Head Dia
Hei

New
ght

Min

“

Wi

New

dth

Max

,.F„
Stem

Dia
Stem

Hardness

In le t

P rev iou s 30°
57,01

56,99
59,0

58,8

3,2

3,0
2,7

4.3

3.3
7

11,950 

11,932 S HRC
N e w * 30°

55,01

54,99
59,0

58,8
3,8
3,6

3,3
5.5

4.5
6,5

11,950 

11,932 H  Hnc

P re v io u s 45°
49,01

48.99
51,1

50,9

2,7

2,5
2,2

4.5

3.5
5,5

11,940

11,922
« H R C

N e w * 4 5 °
48,01 51,1 3,2

2,7
5,5

6,5
11,940

g  HRC47,99 50,9 3,0 4,5 11,922

'B re a k p o in ts  fo r  new  leve l va lves: 

A DE  400N /C  . . . S A 015464 N and up 

A DE  400T/T I , , . S A 0 15639 N and  up
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VALVE GUIDES

Repair

Sizes

Valve Guide Dia. 

for

Inlet and Exhaust

Length of 

Valve Guide 

Dim. "C”

Bore in 

Cylinder Head 

Dim. "A"

Overlap 

in Cyl. 

Head

C learance of 

Valve Stem 

in Valve Guide

Valve Guide 

protrusion 
for

Outer

Dim.

"A"

Inner

Dim.

"B"

for

Inlet/Exhaust

for

Inlet/Exhaust

for

Inlet/

Exhaust Inlet Exhaust

Inlet and Exhaust 

Dim. "D ”

Standard
18.046

18.028 12.027
18.018

18.000

0.046

0.010

Rep. size 1
18.256

18.235

12.000

(Ream

after

67
18.221

18.200 0.056

0.014

0.095

0,050

0,105

0.060

17,400

17,100

Rep. size 2 18.456

18.435

insta l-

lation)

18.421

18.400

M ax.* deviation o f valve sea t to valve  guide centre 0.03
Max. m isalignm ent o f valve seat to valve guide 

57 mm dia. for Inlet 

m easured a t 49 mm dia. for exhaust
0.01

Inlet Valve Seat Insert Exhaust Valve Seat Insert
Standard Repair 1 

(+0 ,2)

Repair 2 

(+0,4)
Standard Repair 1 

(+0 ,2)

Repair 2

(+0,4)

Basic bore "a" In 60.030 60.230 60.430 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 53.31 . 53.51

outside dia. " a l " 60.10 60.30 60.50 53.10 53.30 53.50

Valve seat insert Interference 

fit in cyl. head
0 .0 7 -0 .1 1 0 .0 7 -0 .1 1

Bore depth "b” in 12.6 12.8 13.0 12.6 12.8 13.0
cy linder head 12.5 12.7 12.9 12.5 12.7 12.9

Previous Level
8.9

8,8

9.1
9.0

9.3

9.2

9.7

9,6

9.9

9.8

10.1

10.0
Valve seat insert 

height "e"

New Level **
8.4

8.3

8.6

8.5

8.8

8.7

9.2

9.1

9.4

9.3
9.6

9.5

** For new level head w ith "T" stamp
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*

V A L V E  S E A T S  ( c o n t )
In le t V a lve 
S eat Inse rt

E x h au s t V a lve 
S ea t Insert

D im en s io n  be tw een P re v io u s  Leve l 

cvl. head m a tin a

3.8

3 .6

3.0

2 .8

s u rfa ce  and  valve

sea t face . N e w  L e v e l* *
4,3

4~1

3.5

3.3

C h a m fe r  c " 4 5° 45°

1.8
C h a m fe rd e p th  d

1.6

M ax . ru n -o u t m e a s u re d  at 0  57 m m m e a s u re d  a t 0  49  m m

o f v a lv e  s e a t 0.01 0 01

to  v a lv e  g u id e

* *  F or N ew  Leve l Head w ith  “ T ”  S tam p

— 1 r r — i  \ y  /  z

d  "  ì \L-fc---------------------- ---------- — — .---------------- •
.X I

1
—  ----------------- a  --------- -

i r '

— ----------------- a

In le t V a lve E xh aus t V a lve

S eat Inse rt Seat Inse rt

57  01 49.01
P re v io u s  Leve l

56  99 4 8 .9 9

55.01 48.01
N e w  L e v e l*  *

54.99 47.99

4 05 3 .55
P re v io u s  L eve l

3 .90 3 .40
D is ta n c e  b

4.65 4.05
N e w  L e v e l*  * 4.50 3.90

V a lv e  s e a t a n g le  " c " 30° 45°

D is ta n c e  b e tw e e n  c y l in d e r  h e a d  m a t in g
0 .7  -  0 .4 0 .7  *  0 .4

s u r fa c e  a n d  v a lv e  h e a d  fa c e

M a x . o u t-o f- ro u n d m e a s u re d  a t 0  57 m m m e a s u re d  a t 0  4 9  m m

o f v a lv e  s e a t  to  va lve  g u id e 0.01 0 01

* ‘ For new  level Head w ith  " T "  S tam p

V A L V E  S P R IN G S

E ngine M o de l/ 
S p rin g  A llo c a t io n S pring

Ins ide

Dia.

W ire
Dia.

Relaxed
Leng th

Pre-lc
Leng th

)aded
Load

N

F ina l I 
Length

_oaded
Load

N

ADE 400N in le t 

. and
e x h a u s t va lves 

and

ADE 400C/T/TI

in le t va lves

O u te r '
32 + 0.3 4.7 +  0.03 64 46.8 345 ± 15 32.8 740 +  30

32 ± 0 .3 4.8 + 0.05 59 46.3 345 +.15 33.1 720 ±  50

Inner 22.8 ± 0.2 3.0 ± 0 .02 5 65.5 46.3 143 +  12 32.3 290 ±  20

400C /T/TI e xh a u s t 

valves o n ly

O uter 33 ± 0 .3 4.5 ± 0 .0 3 68 46.8 355 +  15 32.8 670 ±  30

Inner 22.8 ±  0.2 3.2 +  0.025 70 46.3 195 +  12 32.3 350 ± 20

'O p t io n a l due  to  d if fe re n t s u p p lie rs
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TECHNICAL DATA — 08-7

ROCKERSHAFT
B as ic  bore o f rocke r arm  ........................................................................................................................................ 28,000 — 28,052 mm
O u te r d ia m e te r o f bush ........................................................................... ................................................................2 8 ,0 9 0 -2 8 ,1 2 0  mm
in ne r d ia m e te r o f bush .............................................................................................................................................2 5 ,0 0 0 -2 5 ,0 2 1  mm
D iam e te r o f ro c k e rs h a ft ........................................................... ...............................................................................2 4 ,9 6 7 -2 4 ,9 8 0  mm
B ush to  sh a ft c lea ra nc e  .......................................................................................................................................... 0 ,0 2 0 -0 ,0 5 4  mm

CRANKSHAFT

R epair S tage
M a in  jo u rn a l 

d iam e te r (mm)
W id th  lo r  th ru s t 

bea ring  jo u rn a l (m m )
B ig  end jo u rn a l 
d ia m e te r  (mm)

W id th  fo r  
c ra n k p in  (mm)

S tanda rd 1 0 3 ,9 8 - 104,00
4 6 ,0 0 -4 6 ,0 6 2  (STD)

8 9 ,9 8 -9 0 ,0 0

4 6 ,0 0 0 -4 6 ,1 0 0

S tanda rd  1 ( -0 ,1 0 ) 10 3 ,8 8 -1 0 3 ,9 0 8 9 ,8 8 -8 9 ,9 0

S tanda rd  2 ( -  0,25) 1 0 3 ,7 3 - 103,75
4 6 ,5 0 0 -4 6 ,5 6 2  ( + 0,5) 

or

4 7 ,0 0 0 -4 7 ,0 6 2  (+ 1 ,0 )

8 9 ,7 3 -8 9 .7 5

Rep. S tage 1 ( -  0,50) 1 0 3 ,4 8 -  103,50 8 9 ,4 8 -8 9 .5 0

Rep. S tage  2 ( -  0,75) 1 0 3 ,2 3 -10 3 ,2 5 8 9 ,2 3 -8 9 ,2 5

Rep. S tage  3 ( — 1,0) 1 0 2 ,9 8 -1 0 3 ,00 8 8 ,9 8 -8 9 ,0 0

CRANKSHAFT BEARINGS

Repair Stage Main Bearing Dia (mm) Width of fitted thrust 
bearing (mm) Big end bearing dia (mm)

S tandard 1 0 4 ,0 6 0 - 104,106
4 5 ,7 4 -4 5 ,8 1  (STD)

9 0 ,0 6 0 -9 0 ,1 0 2

S tan da rd  1 ( -0 ,1 0 ) 1 0 3 ,9 6 0 - 104,006 8 9 ,9 6 0 -9 0 ,0 0 2

S ta nd a rd  2 ( -0 ,2 5 ) 1 0 3 ,8 1 0 - 103,856
4 6 ,2 4 -4 6 ,3 1  ( + 0,5) 

or

4 6 ,7 4 -4 6 ,8 1  (+ 1 ,0 )

89,810 -  89,852

Rep. S tage 1 ( -0 ,5 0 ) 1 0 3 ,5 6 0 - 103,606 3 9 ,5 6 0 -8 9 ,6 0 2

Rep. S tage  2 ( -  0,75) 103,310 -  103,356 89,310 -  89,352

Rep. S tage  3 ( -  1,0) 1 0 3 ,0 6 0 - 103,106 8 9 ,0 6 0 -8 9 ,1 0 2

M ain and b ig  end jo u rn a l f in is h  ...................................................

T o rq ue  to tu rn  c ra n k s h a ft w ith  new be a rin gs  and sea ls...

C ra n k sh a ft ha rdness  ..........................................................................
C ra n k sh a ft ra d ii ..................................................................................
W id th  o f c o n n e c tin g  rod jo u rn a l ..................................................

D iam e ter o f fly w h e e l f la n g e  ..........................................................
A x ia l p lay o f c o n n e c tin g  rod ...................... .................................

M a in  bearing  c learance : Radial ...................................................
A x ia l .......................................................

C ra n k sh a ft end p lay ...........................................................................
C ra n k sh a ft run-out lim it*  ................................................................
M ain  b ea ring  o il c le a ra n ce  .............................................................
B ig  end bearing  c le a ra nc e  .............................................................

'C ra n k s h a ft s u pp o rte d  a t o u te r be a rin gs  and m easured a1 cen tre  bea ring . 

CONNECTING RODS
B a s ic  bore of big end ...........................................................................................................
O u te r  d ia m e te r o f s m a ll end bush  .................................................................................
Inner d ia m e te r o f s m a ll end bush  ...................................................................................

In te rfe re n c e  f it  o f bush  to  con-rod  .................................................................................
G udgeon  p in  to  bush  o il c lea ran c e  .............. .................................................................
M ax. bend/100 m m  th ro u g h  cen tre  line  o f bores .....................................................
M ax. w e ig h t v a ria tio n  betw een co n -ro ds  .....................................................................

C o n n e c ting  rod le ng th  from  cen tres  ..............................................................................

. Ra 0,2 | jm - R  m ax. 2 um 

.12 N.m 

. 5 0 - 5 6  RC 

.3,5 - 4,0 mm 

.4 6 ,0 -4 6 ,1  mm 

.6 1 ,9 4 0 -6 1 ,9 5 9  mm 

.0 ,1 3 0 -0 ,2 6 9  mm 

.0,064 -  0,124 mm 

.0,066 -  0,132 mm 

.0 ,1 9 0 -0 ,3 2 2  m m  

.0 ,09 mm 

.0,066 -  0,132 mm 

.0 ,0 6 6 -0 ,1 2 6  mm

.9 5 ,0 0 0 -9 5 ,0 2 2  mm  

.5 0 ,6 6 5 -5 0 ,6 9 5  mm  

.46,055 -  46,065 mm  

. 0,040 -  0,095 mm  

.0,055 -  0,070 mm  

.0,05 m m  

.60 gm

.2 5 5 ,9 8 -2 5 6 ,0 2

PISTONS

ID Stamps on Piston Crowns For Use with 

Liner Grades

Piston/Bore C learance*

Norn. Dia. G ra d in g ' 400N 400C/T/TI

B e B or C
125 B CD B, C  or D 0 .1 9 5 -0 ,2 0 5 0,215m m  -  0,225m m

c D e C D  or E (N ew  liner/ (New  line r/
DE D or E p is ton ) p is ton)

'C a p ita ls  d eno te  o p tim u m  m atch , e.g. B C D  p is to n  w ith  C line r

G udgeon  p in: d ia m e te r .....................................................................................
bo re  in p is ton  ..........................................................................
c le a ra n c e  in p is ton  ..............................................................

G udgeon p in /con -ro d  bush  c lea rance  .......................................................

M ax im u m  w e ig h t va r ia tio n  b etw een  p is to n s  .......................................
P is to n  p ro tru s io n  .................................................................................................

...............................4 5 ,9 9 5 -4 6  000 mm

...............................4 6 ,0 0 3 -4 6 ,0 0 9  mm
 ...................... 0,003, 0,014 mm

...............................0,055 -  0,070 mm

 - ..................... 20 gm
............................... +  0,07 to  + 0,43 mm

AMENDMENT 9/90
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TEC H N IC A L DATA — 08-8 

PISTON RINGS

3 Rings Gap Clearance

4 0 9 /4 0 7 N K e y s to n e , m o ly b d e n u m  co a te d  
S te p p e d  o u te r  s e c tio n , m o ly b d e n u m  co a te d  

S lo tte d  o il c o n tro l w ith  sp ring

0,25 - 0,40 m m  
0,25 - 0,40 m m  

0,25 - 0 40 m m

0,060 - 0,095 mm 
0,030 - 0,062 mm

4 Rings Gap Clearance

4 0 7 C /T K e ys ton e , m o ly b d e n u m  c o a te d  

T a p e re d  face  
S te p p e d  o u te r  s e c tio n , m o ly b d e n u m  c o a te d  

S lo tte d  o il c o n tro l w ith  s p r in g

0,25 - 0.40 m m  
0,25 - 0.40 m m  
0,25 - 0,40 m m  
0,25 ■ 0,40 m m

0,060 - 0,092 m m  

0,060 - 0,095 m m  
0,030 -0.062 m m

3 Rings, Piston w ith  C ooling  

Ch annel Gap C le a ra nce

407TI K eys ton e , m o ly b d e n u m  coa ted  
In n e r s te p p e d  s e c tio n , ta p e re d  face 

m o ly b d e n u m  c o a te d  

S lo tte d  o il c o n tro l w ith  s p ring

0.35 - 0,50 m m

0,35 - 0 ,50  m m  

0,25 - 0 ,40 m m

0,060 - 0,095 mm 

0,030 ■ 0,062 m m

C A M S H A FT

C a m sha ft p lay : R a d ia l ........................................
A x ia l .........................................

H a rdn e s s  o f jo u rn a ls  and  base cam  c irc le s

H a rd n e ss  o f cam  lo b e s ......................................
M ax. rad ia l ru n -o u t o f s h a f t ............................
Cam  lob e  and jo u rn a l s u rfa c e  f in i s h ............

C AM SH AFT BEARINGS

P.T.O. Torque Model Brg Positions Parent
Bore
DIA.

B rg  I.D. (m m ) Finished I.D. 
B rgs. (m m )

J o u rn a l O.D . 
(m m )

B e lo w  100 N .m 407 1 -  7 M a c h in e  to

re q u ire m e n t 409 1 - 6 70,030

407 1 - 6 75,030 70,000 70,060 . 69.940

A bo ve  100 N .m 409 1 - 5 75,000 70,000 69,910

re q u ire m e n t 407
409

7
6

7 6 ,0 3 0 "
76,000

N o m a c h in in g  
70,060 
70,000

'D im e n s io n  a fte r in s ta lla t io n

"P a re n tb o re  repa ir s ize  + 1,0 —  77 ,000 -  77,030 mm

T IM IN G  G EA RS

B a ck la s h  b e tw e e n  c a m s h a ft and co m p re s s o r g ea rs  
B ac k las h  b e tw e e n  ca m s h a ft and  c ra n k s h a ft gea rs  
B ac k la sh  b e tw e e n  c a m sh a ft and in je c tio n
p um p g e a r ..................................................................................

M ax im u m  p e rm is s ib le  ru n -o u t o f t im in g  g e a rs

CAM FO LLO W ERS

O uter S ha ft Dia. Bore in Crankcase

S ta n d a rd
19,965
19,944

20.021
20,000

R e p a ir  1 ( + 0,25)
20,215
20,194

20,271
20.250

R e p a ir  1 ( + 0,50)
20,465
20,444

20,521
20,500

C le a ran c e  s h a f t/b o re 0 ,0 3 5 -0 .0 7 7

AMENDMENT 9/90

0 .0 7 6  - 0.1 94 mm 

0.1 18 - 0 .2 42  mm

0 ,1 0 2  - 0 ,3 3 8  mm 

0 02  m m

0 ,0 6 2  - 0,1 2 mm  
0 ,20  - 0 ,90  mm 
5 8 -  62 H RC 
5 8 -  62 H RC 
0 ,0 5  m m  

Rz 3 Am



Diesel Club ADE 407 & 409 Workshop Manual

TECHNICAL DATA — 08-9

CHECKING TIM ING  WITH VALVE LIFT (See T im ing  S equence  Page 15-6)

ADE 4 0 9 /4 0 7N ADE 40 7C /T /T I

Va lve trave l w ith  TQC In le t .................................... 0,52 - 0,67 mm 0,40 -  0,60 mm

zero valve p lay  TDC e x h a u s t ............................ ...............................  0 ,50 - 0,65 mm 0,55 -  0,75 mm

VALVE OPERATION

T im ing w ith  In le t valve opens BTDC ...............................  14° 13°

spec ified  va lve p lay In le t va lve closes A B D C  . 52° 27°

E xhaust va lve opens B B D C  . . .. . 51° 55°
E xhaust va lve c loses ATDC . ..................... 13” 13”

M axim um  va lve lift I n le t ............................................. ............................... 13,80 mm 11,50 -  11,90 mm

E x h a u s t...................................... ............................... 13,70 mm 13,10 -  13,50 mm

Valve cle a rance  In le t ............................... ............................. 0,25 0.3

E x h a u s t................. ..............  0.35 0.5

LUBRICATING SYSTEM

Oil capacity s ta n d a rd ......................................................... D epend ing  on a pp lica tion
Pressure re lie f va lve s e t t in g ........................................... 650 kPa*

M in im um  operanng  pressure at 2 500  r/m in 280 kPa
at 600 r/m in 80 kPa

By-pass va lve  se tting  (f ilte r ] .............. 250-300 kPa

F ilte r by-pass va lve  spring free  length 53.6 mm

*A s from  eng ine no. SAQ14151M — 650 kPA valve rep laced p revious types

FUEL SYSTEM

INJECTOR M AKE

In jec to r p ressure  New 
Used

Max pressure va ria tion  be tw een  in jecto rs . . 

Nozzle protrusion (controlled by sealing washer, i.e.
d ifferent sizes 1,00 and 1,5 mm)

In je c tion  pum p tim ing  BTDC

id le  speed ........................................
Max rated speed ............

BO SCH

2 0 ,0 -2 0 ,8  mPa 
17,5 mPa 
1 MPa

1,60 - 2 ,40 mm 

40 9 /4 0 7  N

1 7 °

600 r/m in
2 200 r/m in

40 7C /T /T I

15 ”

AIR COMPRESSOR

Bore d iam e te r ....................................................................
P is ton d iam e te r .................................................................

S troke .....................................................................................
Tota l d isp la ce m en t ..........................................................
D e livery ca p a c ity  w ith  back pressure o f 100 kPa

P iston  to  bore c lea rance  ...............................................

P iston  be low  b lock f a c e .................................................

.. .9 0 ,0 0 0 -9 0 ,0 3 0  mm 

....89,910 -  89,950 mm 

.,.,46 mm 

....292 cc 
,...470t’/m in .

.,..0,08 -  0,10 mm 
.. 0 ,1 0 -0 ,9 0  mm

C ra nksh a ft jou rn a l d ia m e te r ................................................................................................................................ 3 1 ,9 5 9 -3 1 ,9 7 5

AMENDMENT 9/90



Diesel Club ADE 407 & 409 Workshop Manual

TECHNICAL DATA — 08-10

PISTO N R IN G S

Position Ring description G roo ve  w idth  (mm) Side clearances (mm) Gap (mm)

1 Top T ape red  face 2 .510  - 2 ,530 0 .0 20  - 0 ,052 0 ,2 5  - 0 .40
2 S te pp ed 2 ,510  - 2 .530 0 ,0 20  -0 ,0 5 2 0 ,2 5  - 0 .40
3 S tep p e d 2 ,510  - 2 ,530 0 ,0 20  - 0 ,052 0,25  - 0 40
4 S lo tte d  o il c o n tro l 4 ,010  - 4 .030 0 ,0 2 0 -0 ,0 5 2 0,25  - 0 .40

C O N N E C T IN G  ROD

B a s ic  b o re  o f b ig  e n d ................................................  36.000 -  36,016 mm
B e a rin g  in n e r d ia m e te r  w ith  b e a rin g  f i t t e d ..........................  31,994 -  32,008 m m

L e ng th  o f c o n ro d  c e n tre  to c e n t r e .......................... 1 0 4 ,9 5 0 -  105,000 m m

W id th  o f  c o n n e c t in g  r o d ................................................................  19,683 -  19,935 m m

W id th  o f  sm all e n d ............................................................................ 20,000 -  20,060 mm
G u d g e o n  p in  d ia m e te r ...................................................................  1 9 ,9 9 6 -2 0 ,0 0 0  m m

G u d g e o n  p in  c le a ra n c e  in  b u s h ...................................................  0,020 -  0,037 mm

S m a ll end b us h  in n e r d ia m e te r ................................................ 2 0 ,0 2 0 -2 0 ,0 3 3  m m

G u d g e o n  p in  c le a ra n ce  in  p is t o n ..............................................  0,003 -  0,012 m m

FLYW HEEL

M ax. rad ia l r u n - o u t ...........................................................................  0,1 mm
M ax axia l r u n - o u t .............. ............................................................... 0,5 m m

In s ta lla tion  te m p e ra tu re  fo r  ring g e a r .....................................  250 ° -  280° C

M ax m a te r ia l rem o va l fro m  c lu tc h  f a c e .................................  1,00 mm

C O O LING  SYSTEM

T h e rm os ta t — W ax t y p e   ................................................ S ta n d a rd  O p tio n a l

S ta r t o p e n in g  te m p e r a tu r e ........................................................... 7 9 ± 2 ° C  71 ±  2 ° C
F ull o p e n  te m p e ra tu re ...................................................................  94 ° C 8 5 °  C

L e n g th  o f v a lv e  s t r o k e .................................................................... 8 m m  8 m m
B y-pass  v a lve  c lo s e d  a t ...............................................................  9 1 ° C 8 2 °  C

M ax. e n g in e  o p e ra tin g  te m p e ra tu re  .....................................  95° C 95 ° C

W ate rpu m p :

C le a ra n ce  b e tw e e n  im p e lle r  and  h o u s in g ............................  1 ,00 -  1,04 m m

W a te rp u m p  sha ft d ia m e te r a t Im p e l le r .................................  15,028 -  15,039 m m

S h a ft d ia m e te r  fo r  h u b ...................................................................  2 5 ,0 4 8 -2 5 ,0 6 1  mm

B o re  d ia m e te r  in h u b ......................................................................  2 5 ,0 0 0 -2 5 ,0 2 1  m m
B o re  d ia m e te r in im p e l le r ............................................................. 1 5 ,0 0 0 -  15,018 mm

C o o la n t c a p a c ity  e n g in e  o n ly ...................................................  A D E  4 0 9 N -1 2 ,5 f
AD E 407N -  13,5 f 

AD E 407T/TI — 14,Of

«


