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‘SR20D and SR20De enginas
SR20DE engines

2.0 lire engina (Phase il models)
Overall langth:

11ﬂmmﬁmlurdl’hmllnmdeh}

1.6 ltre engine (Phasa bl nmm}
2.0 Fra enging ;
Wahee guide inner d-tarr'm'l:ar

1.6 Fra engine . . . .

2.0 lfre engine [F'I'IE:BEI 1 E.I'II:|- F'hasnlln‘rndl.'llf'-:l:l :

SHEDﬁlmmﬂﬂaanglnH-----.-
SR2Z0DE engine .
2.0 itra engine I:Fham IH mmalsil
Valee stem-to-guide clearance:
ST F v R e S
2.0 litre engina . ..
Vatve apring fres length:
EiEeenglng ooy o e
2.0 litrm enging ...,
Yahe spring out-of- s-uuare IIHET
1.6 litre angina |
20JIre engEmE e e

Piston rings
Ring-to-groowe CEarance: . ..o oo
TOP COMPEsSion g .. .. ..ot iiivaas
Second comprassion fing ... - .
End gaps:
1.6 litre engine:
Top COMPression fing , . .........vv.
Cecond Compressionming - .. .. .ccaaau
Dilcomrd ring - ... ...
2.0 litre engine:
Top Sompression fing -

Sacond I:nmprasslun ﬁng ; S

4l control fing .

Piston and connecting rod
Piston diameter:

1.6 litre: engine (measured 9.5 mm up from the base of skin:

Standard piston:
Grade 2 .
Grade 3 . i
Mmmwmﬂmplstm
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Inlat
28.8 to 301 mm
2.0 t0 34.2 mim

5.465 to 5.480 mm
5.965 to 5880 mm
5.5965 to 5880 mm
5865 to 5.980 mm

205 to 82.45 mm
B2.00 to 82,50 mm

10178 to 101.61 mm

5.500 10 5.515 mm

8,000 to 6.018 mm
&.000 to 6.018 mm
&.000 to 8018 mm

0.G20 1o G053 mm
0.020 1o 8,053 mm

A0 meny
A9 36 mm

1.74 mm
.20 mm

Standard
000 1o 0.085 mim
000 to 0.070 mm

0.20 1o 0,40 mm
0.3510 0,55 mm
0:25 1o 1.00 mm

0.2 to 0.30 mm
0.35 to 0.55 mm
.20 to 0.60 mm

75,880 to 75.980 mm

75.900 to 76.000 mm
76,000 to 76.010 mm

TE.450 40 TE.510 mm
TE.680 o 77010 mm

85,980 to 85,5580 mm

5,990 to 85000 mm
36,000 to 86010 mm
RE_180 1o BE.210 mm
0L010 1o 0.030 mem

18,967 to 18,999 mm
21,867 to 21.968 mm
21.963 to 22.005 mm

18,988 to 19.001 mm

21,9806 to 22.001 mm

Exhaust
28810 241 mm
A0.0 §o 302 mim

5,445 10 5,480 me

5.945 to 5960 mm
E.045 bo 5,950 mm
5.845 10 5 980 mm

92.42 10 92 B2 mm
92 37 to 52,87 mm
102.1% to 10253 mm

5.500 to 5.515 mm

5,000 to 8018 mm
7000 ko 7.018 mm
E.000 a2 6.018 mim

0.040 to 0070 mm
0040 to QU073 mm

Sarvice limit
0.2 mim
0.2 mim

.45
(.64 mim
1.09 mim

1.00 mm
1.0 mm
1,00 mm

Wmemﬂmmeﬂﬂ
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0.20 to 0.47 mm :

0.20 ta 0.35 mm
0.5 mm

U0 1o 018 rim
0010 1o 026 mm
0.3 mm

Less than 0.040 mm
Less than DU025 mm
005 mrm

45,956 to 49,964 rmem
45,548 to 48 855 mem
43,540 to 49848 mrm

54874 o B4 480 mm
34,5968 to 54,974 rmm
54,962 to 54,968 mim
94,956 to 54.862 mm
Lesis than 0.005 rmm

Less shan 0,002 mm
Lazs than DUO0E mm

39968 to 39,974 rmm
39,962 to 39,968 mm
30,055 to 39,982 mm

47588 to AT874 mm
47882 io 47,968 mm

47 956 %o 47.9682 mm
Less than 0.005 mm
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1.838 10 1.842 mm
1.842 to 1.848 mm
1.960 to 1.964 mm
2.085 to 2,089 mm

1.87F 1o 1.980 mm
1.580 to 1.983 mm
1.883 1o 1.986 mm
1.965 to 1289 mm
1.968 to 1.992 mem
1.992 to 1.885 mm
1.995 ta 1,988 mm
2.109ta 2417 mm

1.905 19 1.508 mm
1.508 19 1.511 mm
1.511 1o 1.514 mm
1.540 to 1.548 mm
1.560 to 1,568 mm
1.625 to 1,633 mm

1.500 o 1.503 mm
pRn St et e e P L s 0 ko T S0Emm

A R e e AN - | RN e
108 T UTHOIBAER .« o vv s s sl aasmsssaaannrnmsrrinnny Hod1107 548 mm
(o [P ipELT 40 o ra - E A S S I 1.561 1o 1.569 mim
U g e ra- D e P St S B e 1.626 to 1.634 mm

Torque wrench settings

1.6 litre angines
Refer o Chapter 24 Specifications.

2,0 litre enging _
Refer o Chapter 28 Specifications. 12

Phase | - 1350 fo June 1883
Phase il - Juna 1533 fo Oclobar 156% )
Phase IIl - Dctober 1996 fo September !




e R are nat respansible before
: -.HMMEMHEMEH
e W! a I:Dﬂlpmﬂﬂlﬂ fesl. as
Wil 13
H-mmmm#ﬂrﬂuhhhm :
i), 10 datarrning the likely cause af
B 4 iha of pressure with a gauge fitted in
o {he o prodsure switch, and compare
t"?m!'l”ﬂ'dﬂ“"" If it is extremedy low, the
nain dnd big-end bearings, andfor ke oil
pump, ars probabiy worh cul ;
mgtalic enging noges, excessive valve gear
s, andl high fusl corsumption many aksa poat
 the nasd for an overhaid, especially if they are
’mlmﬂm- if a complsle sanice
o s S ol soiution.
§ An anging oveshaul invalvas rastonng all
istamal parts to the specification of & new
sgine During an overhaul, the pestons and
i plsion rings een randwad. Mew man and
bigend bearngs are. generally fied;, if
naceasany. the crankshall may De rengwed, 1o
resinre the jowsmals, The valves are also
sarvicad a2 wall, sinco thay are usually in less-
tarrparfact concition at Ehis paint. Wida iha
ggine s being  owverbauled,  othar
samponents, such as fthe distribuior, startar
& sltemator, can ba overhauled 2z weil. Tha
i resil should be an &s-nies engine 1hat
Wil glve mary rouble-fres miles, Mote:
Ceitical coalley) system componants such as
B hosas, Maprnosial B’ waler pums should
b renewed when an engine 5 awarhauled,
The radiator shauld be checked carsfidly, fo
L Mal o /2 fod clogged o aking. Alsa, i
S8 good ea 1o reiew the of pump
MRS e pngina i overhaued,
T Before Begineving the argine averhaul, road
thesusgh the entice procedure; to familigrse
yoursell with the scope and requirements af
T job. Overharuing an enging |s nat difficu if
m’ma"" Chrefully all of the instructions;
o Nﬂm Eocis and equipment, and
choze ki b all specifications. [f can,
weer. ba fime-consuming. Flan on e car
being o i ca
the road for a minimum of - two
PS8, sspeciaily if pans must be taken to an
mwm for Feépair or reconditioning,
B avaiability of parts, and make
8Ny necessary spocial tools and
ﬂnt aré obisined in advance. Most
By :a TBana with typical hand toals,
bouls. gre Faimber of PIECISEN Maasuring
Mum.a:ﬂ wired for inspecting parts to
they must be ranewed, Otten, tha

o el s an indication  must be parformad by.an &f

g Eapessive Ol COTREE e andior valve  The condition of these con

; ﬁhﬁﬂ%m H G factor whan defarmiiing
D It need of attantion. bake sure  majar factor oSt

thoroughly inspectsd, As 8 ge
nat pay to fit woen or sub-standard parts.

& As a final note, 1o ensure maximum life and
renimm iautie from & reconditioned engne,
everything must ba assembied with care, in a
spotiesshy-clean emircnmarnt.

3 Engine removyal -
mmdsamlpmnauﬂm

1 1f yeu have decided that the engine must be
removed for overhaul of major repair work,
sarveral prafliminany staps should be taken.

2 Locating a swiable place to. woik @5
wxtrernaly impartant. Adeguate work space,
aiong with storage space for the wehicle, will
ba neaded. |f & warkshop or garaga is nol
availabie, at 1ha wery l8nsd, a llat, keved, claan
wark surlace & required.

3 Cleaining the engine compartment and
angeastransmission bafore begquning tha
rismcraal procédure will hilp keep focés clean
and arganized.

4 An enging hoist or A-frame will also ba
necessary. Maks suee that the equliprmant is
rated i excess of the combinad waight af Ehe
enging and fransmssion. Zalaly is of My
mponence, considering 1he pofential hazards
irvoived in ramoving the engmafiransmissicn
trom tha wehicla,

3 |t this & tha first time you kave removad an
engina, an assistant should deally ba
avalaiie. Advica and aid fram someons Mmoo
auperienced would alss be helpdid Thers are
many InSLances wnen ofs PaErsan cannat
simultanesusly pardorm af of the operaticns
required when liing tha engine out of the
whicla,

& Plan tha operation ahead of tima. Befars
s._tar'._ing work, arrange for the hire of, o
potain, & of the 1ools and equipment you will
naed. 3ama of the equipmant nNacessany 1o
peflorm . englnefiranzsmission remaoval and
Installation safely and with relative sasa fin
adaddion 1o an angina hoist) is as falows: it
heavy-2uty trolley jack. compista sets of
SEANECS And Sockels as described in the
front of this manus!, woadan blacks, and
plenty of rags and clearning solvent far
Mopping up spilled oil, coolant and fusd, I 1y
holst must be Fired, make sure that you
amrange for it in advance, and parform all of
the operations possible without i befarehand
ﬂuﬁlmmmﬂ;mﬁm& ;
7 Plan for the vehicie 1o be out of use for
quite a whila. An engineering works will bs

0, Saie
fnjury can result from careless _ an
mﬂ and take your time, and a job of this
nature, although majes, can be Accom

uecassfully,
: The mgH:m and transmissign is ramoved

from under the vehicle on al modets
digeriped in thig manial, :

4 Engineandmanual
separation and refitting

Removal

Note: The enging can be removed fram fhe
car only 85 a4 complele it with fhe
fransmission: the bwo are then separated for
overidgl. The englneftransmission unit Is
Izwerad out of position, and withdrawn from
under fhe wehicle. To &llow adegisle
clearanca underngath the  vehicle, thera
should bea af least 75 om belwaan e Frovd
bumpar and the ground whan the vehicle
raised and supported.
1 Apply the handbrake, then jack up the front
of the car and support it on axla stands
Deanng i mind 1he node at the start of this
Saction {sea Jacking and wihicls suppart),
Femave Both front roadwhesls.
2 Disconnect the battary negative terminal
frefor fo Discomnecting the battery in the
Reference Section of this manual).
3 Undo all the retaining screws, and remove
ihie undarshlalds rom uncemeath and around
ihie enging,
4 Ramove the bonaed as described b
Chaptar 11.
5 L;-rain the cooling system (see Chapter 1),
Saing the contant i i ks &t for re-use,
& Drain the transmission ol a8 describad |n
Chapter 1, Redit the drain and filler plugs. and
fighten them 1o their specified torque sattings
7 I the engine ie 1o ba dismantied, working as
descrived in Chapter 1, drain the oil and if
reguired remove the oil filter. Clean and refit
mﬂ Rlug, tightening it to the specifiad
B Remove the radiator, Gomplabe with hosas
ﬁ;‘"ﬂ couing 1ans, as described in Chapter 3.
Vorking as described in Chagiter 5, remove

thia starter motor,

10 Remaova the powear ;
descrived in Chapter 10, w B Ay
1 On carburettor engines, disconnact the

following from tha carbur
B and
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' m Engine removal and overhaul procedures

4.13b |nbat manifold vecuwm hoses [1-| and earth :-:Iu (-
2.0 litre Phase 11 maode!

4. 133 Disconnect all the relevant fuel system wiring, and fraa it
from the intet manifold (2.0 litro Phasa Il moded shown)

al Alr cleaner housing.

b Euel foad hase and retwm hose from the
fual puimp (phog & openimgs, o prevent
Inss of fusd and the entry of dirf [nfa the
55 e

c} Accedenihor cabie,

g Cartwieifior wiring connacions),

gl Vacuum sanig unil vaculrm hose, coolam
hose, ang ail abther maiavant
hregiftenivecuurm hosas from the manifold
and associaled vehves

fi Remaova the el mantfald suppor
brackel

g) Femove the exhaust sysiem frovtt pioe.

) On modets with a catinylic convarter,
gisconnes! tha axhaust gas sensor winng
connacior,

12 On single-point injection engines, carmy
out the following oparations as describad
the Chapter 4B.

a) Remove the air cleanar housing.

b) Depressurisa the fugl systarn, and
dizconnect tha fuel feed and refum hoses
from the throttie body (plug & openings,
f prevent foss of fusl and antry of ot
kit thi fual syslen).

Pisconnect the acoalerator cable.
Discommect the mavant plactrical
sannechons from the throtte body, inet

c)

manifold and associated companens,

g} D¥sconmact i WISLUTT Senis Wit Rosa,
coolnt hosefsy, and ar ihe offier
ralevanbibraarher hoses from [he i
and assoclaled vahes

{l Bemove tha infer manifold suppod
brackel{s),

gl Remove tha axh st front ping

13 Onmaulti-point injection engines, camy o
the following operations as deacrbed In
Chapter 40

&) Rarmove the alr claaer indal quc

by Deprassunse the fus Sysism. and
discanmact tha el fead and relunm hosas
frevn the ful mlf {piug aif epanings, 1o
prevenl hoss of fuel and dntry or dif M0
tha fual sysfam)

¢). Disconnect the aocelealor cabla.

O Disconnect the myevant alechncal
connectors fram the throthe howsn, amal
mantfold and associabed compansnts.
Free the witng fram he mantiold, gnd
position (t clearof the cylinger head 5o
that It ciogs not nder rermoval {see
illesiration)

gl Dizconnec] (N VECLLT SRV LT NOSE,
poolant hoss(s], and & e auhar
ralvantibreather hoses fom th rantfald
and geeocialed valves (see illustration).

Pkl Ll

« 1
4.18 Disconnect the gearchange linkage

PRI —" T

i Aemave the Ined manifold suppar
brackel(s)

gl Remove tha axhaust freal gipa

14 Slacken the mlaring clps, and dEconned
tha hizaber bhosas and all oiber nefeivant oooleg
systam hoges from tha angirg, noSng tach
nose's comect fitted location
15 On models with air congicning, unio
e compressar and positen [t clear of the
engine. Support the weight of the Compresser
ke Byimg it Bo §Re vehiche bady, 10 presen any
axcess strain belng placed on Ihe Compressy

mas whiksl the enging k& remaved, Do n
disconnect the refrigesant Bnes from i
comprasscd [see 1he wamings given n
Chapter 3, Seclian 10}

16 Relaming to Chapter 5B, discannect ihe
wiring connectons from the distrisutar, igrdod
HT enil and the power fransiston unit. Frea B
wifing loom from -any relavani retaning (=i
arr that It is frea fram tha cylinder head and
will nat hindar the removal proGedund. Alss
undp the retaining balts. and dlsl:mwn:ta:
tha ralevant sarth lsads from tha head
inlet manifold (see illustration).
17 Working as described in
ramicve this drvashafis,
18 Disconnect the cluich cable from e
{ransmissan a5 described M Chapier & o
19 Warking as describéd in Chapter
econnect the gearchangs finkage ik 03817
speedometer cable and the #iind connectart
fresm the transmigsion (380 -

op Manoeuyre the engina host (Mo st
and attach i 1o the cylinder hauﬁﬂ
suitable ting brackets. Raise the

& supgparting tha weight af e W":—M i
21 Using a sultable marker pen,

pulling of the front mp'ﬂﬂ-"’"”‘“"‘”ﬂ,
through-balt on the maunting BAck=!
as o guide an refitting. Sigckan B::!ﬂ iroft
tha nut and withdraw the {hratd g
e maLnting. Stacken and fﬂﬂ“”'m

mned through=bolt from the . redy
transmission mounting (see

Chaptet A




remave tha four bolts and

{38 Slechn TR0 har 1 thi
; sacuring

| pamshiers jowver this assemily away
yabicie oy, 00 On 2.0 litre
o b e ot Mimiong. O
| pscayer ha slapper rng d
m e Fear engined ransmission
;—ﬁmﬂ ita braches,

on {5 fitra ﬂﬂﬂil‘l“. (0T (4[4 ] tha ihrea
8 ining bolts and remava the mounting
prackat from the top of the right-hand erxgina’

ion mouning.
a4 Or all enpines, unscrew the nut :‘-ﬂt}
olt from the ngh'l-hﬂr'll_: r:m:rl:q

rnam) ncaing, then undo |
mm:mm n-:g'n-mmling assembly from
o engins compartment. Recover the nitbers
which ane Attec to each side of the booy
moufiling brackot, f they are loasa,
a& Elacken and remava he .1hr|:-.u:|h balt
fom tha leli-nand onginerandmession
meunting. Undo the three bolts securing the
wnr.gtﬂ hed Ir@nSrESSIicen,; ANd MEntauTe
ihe mounting ol of position. Aecover tha
jubbam from each sida of the mounting
[bracikal, i thiy nnd HoEe
o Makes g final check thal Arry Somparanla
which wauld prevent the ramoval of tha
sngna/ranamission from the car hive basn
removed or dscannectied, Ensure thal com
ponalE sLCh BF 1he pearchange link fods ams
pecyred 50 that they cannal ba damaged on
RO,
27 availabrie, n low trolley shoukd be placsd
tnder the anginefiransmisalon assembly, to
Inciktate: its aasy remawal frem under he
whicke. Lower tha anginesiranamission ass-
BTy, making sure thal maih g is rappad or
Samaged. Enlist the hedp of an assiatant dunng
the miocedure, &= it may be neces=ary b gl
the mssembly sighily to clear the body paneis
e Blustration). Greal car must be taken o
Ensime thal no companents are irapped and
tamaged curing tha remova
8 Walhdraw the assembly from under tha
Vehlcla

Separation

B With 1k angine/ransmission assembly
IBmireed, suppart the ansEMlyY an swiakla

Glocks o wead, on & workbanch for failing
that, an & clagn

L DOBCHITE.

. ara4 of the warkshop fiear,
Unscraw the fetaining bolls, and remeva
:ﬂﬂa.r-.a Medar nam e transmission.

1 Erurs that nesh engine and tranamission
A8 sdequalaly Supparied, than stacken and
fEmave the holts sagunng 1he transmission
b the engine, Kata 1ha cormect fitted
Postens of aach bt Iend, whara fitted, the

Wackets) as they ar removad, 10 Ly
25 3 refarence o, nefiiing,
Careluby witharay tha iransmissian fram
ﬂ'-nn_a. BN5uring that the weight of the
ik hnbﬂh_ﬁ- fof Bllowed 1o Mang an the
* Bhath wehile i1 is 4
I i n@aged with the cliaek
it
they are loose, remave the locating
'me tha engine or transmission, ang
therm I & saty piace. :

4:21a Prior to removal, mark the position

af the frant engine/transmission mounting
mh‘m l!nrqw.d] on it bracked

4548 Undo the fowr bols and washers . . .

Refitting

3 | ihr engine end transiression have besn
separated, parfarm tha oparafions degeri b
Dl in paragrapha 35 1o 39, IF not, procasd
a5 gescnbed reem paragraph 40 eowands,

43 Apply o smear of high-melting-point
uressa hoihe splings of the transmission Inpul
shaft: Do nat apply toa much, otharyiss Hana
= a possibiy of the graaze contaminating the
clutch friction plata,

6 Ensuwra that the locating dowels ara
cormgctyy’ posilioned  in the ENging - of

transmission, and that the raleass beaning Is

CITeCly enpaped with b fomk,

a7 Carefully offer 1he transmission to the

engne, unhl tha locating dowals ane angapad,

Ensure that the waight of the fransmission s
L akowed ta hang on the input shakt as it is

Engagsd with the cluleh frickian plate

42T Carolully lowear tha englre/
transmission downwards and aut of
pasition

4.21b Siacken and remove the rear
engine/transmission mounting through-
bolt [arrowed)

.-'*.-1.' " F "L
4.22b ...and remove the centrea member
from undernaath the enginefiransmission

38 Raofit the transmisalon houging- ta-angine
ooits, enguring that all the necessany brackets
are cormectly positionad, and tighten tham 1o
1he specified torque setting

48 Hafit the starter matar and tnghten the
relaining baolls

40 Position the engineftranamission assambily
undar fhe wvehicle, than reconnect tha hoks
end ifting tackle to the enging lifting brackets.
41 With the aid of an assistant, lift the
assembly up into the engine compartment,
making sura that it clears the surrounding
Companents.

42 Raf the rubbars fo the laft-hand enginea’
Iranamission mounting brackat, Bmiiring that
thes pins are comactly seated in the brackiat
noles. Manceuyra the maunting into position,
then fit the balis SECunng N 1o the
transmission and tighten tham io ihe spacified
torque setting, Insert the through-belt and
i, fightaning it by hand only at this stage,

43 Fit the rubbers 1o the righit-Fpn body
mounting bracket, ensuring that their pins are
comectly seated in the bracket halas Rafit thy

s retaining bolis o the spacifiad forque
selting. Insert tha through-beit and nug,
tightening it by hand only &t this stage.

44 Ensura that o the mounting rubbes ans in
Position. On 2.0 litre engnas, refit the stopper
fing 1o the rear anginetmnsmission mounting
h;l_nrmwra tha cantre member into pns-mm-,
algﬂlr!-qrthu'ilhl-l'hﬂm’ T d

s mownting balts and llr%m i
centra memibar MHindineg bofs 1o The {
terque (see Mlustration aver|aaf), —



and nut 1o the front
_ maunting. Posltion the
ngenertran 50 that tha droal
mounting through-bolt s corméctly alignad
with the mark mada préor to removal, then
Eighten to the specified torque satling.
4T Bock the engine/transmission to seiila it
in position, then tghten the front, right- and
laft-hand mounting through-bolts o their
specified fomue settings.
48 On 1.6 lire engines, rafit the mounting
brackat 1o the top of the right-hand mounting,
and tighten s reteining bolls to the specifed
torque.
48 The remaindar of tha refitting procedure is
g direct reversal of the removal sequanca,
noting the following paints:

& Ersurng that the warng hamess is
pomsely routed and retamed by all the
relgvand refaining clios, and all connectors
are cormectly and secumily reconnectad.,

b} Prior to refitting the driveshalts to the
transrmssion, reped e deashart ol
seals &8 dascribad in Chapier 1A,

¢} Ensure tha! sl coolant hoses ane comactly
reconneched and sacurely mafaincd &y
[heir retaining ciips.

o} Adjust the acesiarator cable as gescribaed
in the refevanf Part of Chaplar 4.

&) Connect and acfust the clulch cable as
gescribed in Chapher &

fi Rt and adjust the ausdliany divebsaiis)
as gescribed in Chapler 1,

gl Refii the engine and fransryzsion unit
with comect quantity and type of
luhricart, as descrihed i e relevant
Sections of Chaptar 1. )

R) Rafil the coafing system as descrbed in
Chapler 1.

il On completion, sta the engine and
chack for leaks.

ER L i
- mﬂﬂm~wﬂ

Removal

pufnper and the ground whan he vehicle (s

paragriphs | o 00t Seatlon &,

2 O e e operations as déscrlbed in the
apter 8,

4.44 Tighten tha cantre member mounting
balts to the specified tongue

b Dopressurize the feal gystam, dod
diseannect tha fuel foed and retum Roses
fram e thashle body (olug all openings,
o prevant loas of fusl and enfry of did
friio ithe fual systam)

c) Disconnect the ecoelerator cable.

dj Discommect the relavant elecirical
covmeciors from tha throftle body, infed
manifold and associatied componants

g} Evsconmact the vt m Sers Ll hose,
poplant hasefs) and aif the afher
relevan i raathar foses frovm the mantfold
and associated valves.

fi Rarmose tha infet maniold suppor
brackehis).

gl Remove the exhaus! fronf pipe

3 O multl-point injaction engings, camy oul
the folkowing -oparations as described
Ghapter 45,

Al Remave the alr cleaner inksd guc|
b Deprassurise the fue! sysiem, and
disconnect the fual fead and refum Neses
from the fus! rail {oleg alf Ggenimgs, o
prevent ioss of fuel and entry of dirt irlo
tha fusl systen),
g} Disconnact the acceleraior cable
d) Disconnect the migvant electical
canneciors from the throthie howsing, inel
i and dssocishad ComMponents.
Frae the wiring from the manifodd, &0d
position i ciagr of fhe cyinder hesd 50
that if does nof firder removl
g) Discomnect the VacUUm Sene Ui Rass,
coalant hosefs) and al the other
ralgvant/breather hosas from the manifold
and pssocanad wives.
fi Ramove the inked mandoid spoan
b f fronf pipe
Remeva e exhaus 5
Amﬁlﬂm 1he rataining clips, and disconnect
the heater hoses and all other relevant coaling
syslam hoses from the engine, noting aach
hosa's comact fitted location
5 On modes with air conditioning, unbolt the
CEHTIPrESS00 and it clear of the
engine. Support the waight of the compressor
by tying i to the wahicle body, to prevant any
pxCess strain HMMNWWW“':‘
lings whilst the anging is removed. Do
discannect the refrigerant lines fram !
compressor (s68 the warnings given i

mml

B Warking as dasce
At as . h'ﬂ'ﬂhﬂla.ptﬂllm

7 Carry out the fallawing
dascribed in Chapter 78, parstions a

b} Désconnact the ickdown cabe from me
throdtle bodyrhousing,
&) Dizconnect the iransmissisn Wiring
conneciors,
d} Dsconnact the fuid coosler hasas from
ife Iransmission.
8} Disconneet the speadamelor cabis,
B Manoeuvra the engina hoist intg Dositien,
and attach ot 1o the cylinder head using
suilaiie fifting brackets bolted. Fakse the has
Lt if & supparing the weight of the
8 Slacken and remove the not ang
bolt from 1he rear enginefiransmissics
I"I":"iI,JI'-1II'.-\:'|
10 Slacken and ramove tha four bolls and
washers securing the cenbra mamber o e
vehicle body, and lower the assembly awsy
[radn 1hi angine, Recover the siopoer rirg
wihech 13 litted bBatwesn the e B
enginefransmission  mounting  and s
brackat l
11 Ungcrew the nul and (hrougt-tal tom
ki right-hiend enginetransmission mounting
then undo the relaining bolts and remow
maunting assembly ihe  engss
comparirmsn!. Recover tha rucbers which am
fitheed 1o each side of the body mourntiag
Exrihet
12 Slacken ardd remove the (hrpogh-bo
from the efi-hand engine/transmessm
mounting. Lindo the thres bolts securing he
mounting o the transmission, and msnosu
ihe mounting cul of posifion, Recove: he
rubbers from each sidé of tha mounbng
brachet
13 Make a final check that any componens
which would prevent the ramoval ol e
anginetransmission from the &ar have best
removed of disconnectad. Ensure that Com
nonams such as the driveshafis are gecursc
go thatl they cannot be damaged on remav-
14 Il avaiable, a kow trofey should WF":":
under the Mgm“.'pansmiiib:ll‘l assamy
facilitate its sasy removal from under 2
vahicis. Lower tha engine/transmissey
assambly, mngiﬂ1hmnmh|rrgﬁw
or damaged, Enlist the help of an assl
duririg this procedune, as it "ﬂi'd;wm
b tilt the assambly slightly to i
panels. Graat care must ba taken 5 55
that no components are ifa
damaged during the removal pmﬂﬂ“r;r"
15 Withdraw the from

Ld=lial




| the bolts  securing It to the
O e o s i g
torue canverter retaining befts, torque satting. Insert tha through-balt an
remove tha vigible bod then, MWERHWME!{“M

. grn pequately gupported, fnen siacken &nd
nmone Ehe boits sacuring the traraminsian
heusing 10 e argine. Nata the comect fitted
jores of sach bolt (end, whore fitted, ihe
rievant brackats] as they are remavad, 10 S8
ga & raferenca on refitling
B Carpfuly withdraw the iransmission from
fa gnging. |f 1hay and loose, remove the

keating dowals Trom  the siging oF
fmnamisson, and E=ap iham n & sate pl.'u:r:.
Refitting

® e [ ] ared trarsmisgion vl Dodn
mseparated, peripith ihe operatons oescribed
Bedow in paragrapha 23 to 28 H nod, proceed
B8 Bsscviba] from paragraph Y onwaeds

25 Prior 10 [oining, ansure thnt ihe torgue
conwirier @ correcty angaged with tha

mammission, This can be checked by
mesiunng the gistance from 1he corveror
meunting Ball holes te the fronsmesslan

mating surtace; il tha conwerer |2 ¢

e, Invs deslanico will e al least 5.9 mm
M Ensure that tha locating dowals are
Bomecly positioned [ the engine o
Trsmission, :

8 Carofully oMor the transmmission to the

e, and ergage A on b lecating dawnls
Ref the Sransmission b nugling-to-enging
S0, snscring that @l the necessary brackals
¥E Comectly pasdiores ang bgt :,_.'. e o

P Specfad torque e rgs
& Remove tha ahgue convérar relaining
Frap jwhare foted) ristalled price fo rnrl:l"m':Ii:
1'_'lil IFQue conmverer halas with 1ha
:In':l:-:.:_ Grvveptate, anmd ingtall 1Ra
I:J-:h!ﬂ the forquo converter setaining
s m:-i;i-:n;-:ul:m:uu satting, than rafit
whwn; _'L' SUMp ang seCuroly
8 pop Haining botts,
the starter motar and tightan ine

rubbess to the right-hand body
B e brachet, anaring et the pins are
cormacily saated in the bracket holes. Reft the
mounting 1o the top of its bracket, and tightan
ity retaining bofts to the specified torgua
gatting. Insert the mruugh:h-n'lt and nut,
fightening It by hand anly at this stage. .
n E.;;‘;ngtalw meuriing nibbers ar in
position, and refit the stoppes rirg to tha rear
enginatransmiasion mounting. Manoeuvre tha
cenirs mamber inta position, algring & with the
anging mourting, and it its mounking balts
and vesshers. Tighten tha mourting bofts to the
specifsd lomue
34 Rafit the throwgh-bolt and nut 1o tha rear
#ngind/transmission mownting, tghtening it by
Rarsd onty,
35 Rock the enginatransmission (o settie 1
in peoaition, than tightan the frant, right= and
left-hand mounting through-bolts o Ehedr
spacifiad torque seblings.
A6 Tha rermainder of the reftting procadune is
o diragt revarsal of the mmoval seguencs,
naling the fefaving points:

8} Ernsuning thal iha winng Barmass 5
cormectly mutsd and relained by al the
migvanf mitaining clips. and aff connecion
Are COVTEChY and Sacummy recannicied

b Prige o mfiiting the dnvaahaffs o iha

[FANSTVESNR, fanew (e driveshal ol
SBals a5 Sascnoed i Chasded T3,

) Ensua thal all coclant hoses are comectly
feconnaciod and sesiely fidmned by
ifger efamng cips

al "-..'l'.-':l' e acoelaralar cabie as describeg

in the ralssant Part of Chaphar 4

) Connec! and adus! ihe salecior and kck-
down cabies a5 described in Chaplar 78,

11 Refif and achust tha aurivany drvebelifs)
&5 gascribad in Chaprer |

g/ Refil the engine and transmission with
oommet quanhty and type of iwbnicant, g
SRECA0ed i iha reveant Sections of
Craptar T,

Al Refil the cooling sysfam as descrbed i
Chaprar 1

i} On complation, start the enging and
check for lagks,

th ing if :

enging i
fram & tool hire shop. Before the englne is
meounted on 8 stand, tha flywheel should be
removed, so that the stand bolts can be
tightenad o the end of the cylinder
block/crankcase.

2 i a atand is not avallable, it s possible 10
dismantle the engina with it blocked up on 8
aturdy warkbench, or an the fioor, Be exira-
careful not to tip o drop the engine whan
working without o stand.

3 If you are going 1o obtain a recanditioned
anging, all the extarnal componants must be
ramoved first, to be iransferred to ihe
replacement engine [just as they will if you are
doing a complete angima overhaul yourself).
Thasa components include tha fofowing (S
ilhrstrations balow and owewrlaaf):

&l Ademalor, power sleenng pumg andfor
air condifioning compressar mounting
Drackels (35 appiicabie).

b Dégtributcy, HT leads and spark piugs
{Chapters 1 and S8

) Coofant pamp and thermaoataticoalam
outlat housingdsh (Cheptar S0

dl The carbdvationfusl infecion sysiem corm-
ponenis (86 revant Part of Chapter 4),

g} All elachica’ swilchas and senscre, smd
tha anglre wirng hamess,

fI infed and exhaust manifiolds (See mievant
Part of Chapter d).

! O filtar housing - 2.0 fire engines only.

h} Fuel purmp - carbureitor engings
{Chapdmr 44).

I} Engine mountings [Part A or B of this
Chapiary,

il Fiywhoel'drvepiafe (Part A ar B of this
Chaprar,

Moba: Whan femoving (he axiirnal o
PonEnts from the angine, pay close silention
o dotailz _1-'1.3r may be haloful or important
during refitting, Nola ihe fitted position of

Gaskets, soals, SpACEYS, pins, Washers bolt
and gthar srmall fems,
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6.3¢ Exploded view of the cylinder block and associated
components - 1.5 litre engine

B 1 Flywhael rataming boilt
2 Flywheal
I Cover plate

9 4 Qi ssal

5 Ol seal hovsing
B Cylinder block

7 Locating dowels and O-rngs

’/@ E:l“"-.m 8 Piston rings
11 ] g Circiips

10 Gudgeon pin
{1 Fiston

2 Conracling rod
13 Main bearing ingants and traiwashars
14 Crankshal

15 Connecting rod big-end cap

16 Main bearing Gaps

17 Sump

18 Dwrain plug

19 Seafing washar

20 Big-end baaring inserts
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<L*ie Engine removal and overhaul procedures

T.5 Pull the valve stem oll seal off the
guide using & pair of pliers

4~

Note: New and reconditioned cyinder heaas
are avaivable from the manufactvner, and from
emgime overhaw! specialists. Be aware that
S0Me Specinisl fools ane reguired for thi
dismantiing &nd mSpection procedures, and
e companents ral nal be reaaily avaniable,
it may tharefovre e more praclical and
gconomical for the homea mechanic fo
purehase & reconditionsd head, rather than
gdisrmantie, mspect and recandition the ariginal
head,

1 Remove the cylinder head as described in
Part A or B of thiz Chapler (as applicaks)

2 I nof already done, remove tha et and
axhaugt manifolds with reference to ihe
relevant Part of Chaptar 4,

a On 1.6 Htreengines, if nol already done,
ramove the camshaft followers and shims as
dascribed [n Part A.

4 On 2.0 litre enginas, it not already done,
remove the camshalt foSiowers and hydraulic
adjusters as described in Part 8. Undo the
refaining bolts, and remove the coolant pipa
assamibly from the cylinder head,

& On all engines, using a valve spring
compressor, comprass each valve spring in
turn until the splil coltets can ba romoved.
Aulease the comprassar, and (ft off the sprng
ratainer, spring and spring seat. Using a par
of pliers, carefully axtract the viive stem seal
from the top of the guide (see Blustration}.

P, i
By b a8

T.B Place sach velve and its sesoclated

components in a labelled polythene bag

B W, when the valve spring compressar is
perewed down, the sprng retainer refuses to
free and expoge the spiit collats, gently tap
the top of the tood, directly over the retainer
wilh a kght hammar. This will fres the retanes
T ‘Withdraw the valve through the combustion
Ehdirmier

B It iz essentlal thal sach valva is stored
togetnar with its collets, retalner, spring. and
egringg 5881 The valves should sl=o ba kept in
their cormact saquance, uniass ”‘!!.' are so
badly worn thal they ame to b renewed, |
thay are going to ba kept and used anain
place e=ach valve assembly inm B laballed
podythane bag or simiar small container (sea
Alustration]. Maoke that Mo 1 valve is nearast 12
the timing chain and of the angna

8 Cylinder head and valves - =
cleaning and inspaction g

R

1 Thorough cleaning of the cylindar head and
vilva componants, foliowed by & detofed
inspection, will enable you to decide how
ruch vighe Sefdce work must be carmied oul
during the engine overhaul. Mote: if the
agvne has been sevarsly overheated, /f s bast
to assume thaf the cylinder head is warped -
chack canfully for signs of ths.

Cleaning

2 Scrape away all traces of old gaskst
matarial from the eyindear hiead,

a8 Using » svaight odge nd sser bade
o messure cylinder head gask

e . -y 4 b

8.11 Measuring a vahve stem diameter

1he eylinder head th
wtabie sopranr I W Periin or

4 Scrape off any heawy carban deposits thy
may have formed an the valves, thas s
HOwer-operated wia bruch o -revnm:
depasits from the valve heads arg shems,

Inspection

!'Inle: Ba =wra to parfars ail the foliooming
MEpeCion procedunas bafore CONZUANg the
e services of & maching shop ar Eging
ovarhaLil Speciafst & required. Make @ b o
&l ifems that raguire afiention

Cylinder head

§ Inspect tha head vary carsluly for craiie
avidance o1 coolant InakAge, and oika
damage. if cracks are found, & new eylinds
head shouid ba obianed i

G Lise a straight-edge and foaler blads is
check thal ihe cylindar head curface i mot
aistoried (see Hlustration), i is, & oy be
possEtia to have it machinad, pravided tha
the cylinder aad is nof reduced to eS8 thin
tha spacified hakght

T Examing the valve seats in sach ol Ba

combustion chambers, I they ars sevansy
pitted, cracked. or bumed, thay will nesd o
o roneved o ra-caul Oy an Brgrs averngul
specialiat. If they are only slightly pitted, this

can ba removed by grinding-n he vave
heads and d8dls with fing vake-grndng
oMU, &8 descnbad D
8 Check £
Inserting 1he relevan vahie, and chackng
sicha=bo-side molion of the vakng, & vy smad
amount of movement i accepiable, W B
movemant SeamMs excessive, Temons W
wialva, Meaasura the valve Sism Oamets s
pabow], and rensey tha vaboa i3 I8 wom. B ifm
wabes slam is not wosm, e woar must be o
tha wabes guide, and the guids mest Ee
rorsavead, Tha ranewol of valve guides & bes
carried out by a Nissan dealer or engine
overhaul specialisl, wha W REW me
nacesaany (ools svailnDée
9 1f renawing the vaive guides, tha vaive s
ara 1o be re-cul of re-ground anty after e
giiides have bean fitted
Valves
j0 Examina ihe head of each ¥
pitting, buming, cracks, and peneral Iﬂ:"
Chack 1he valve stem lor scoeing and "w
riciges. Rotata the valve, and check for
abvious indication ihat it i bant. Ll:ﬂﬁ:il'l
and excessive wade on the tip of asch i
stam. Hanaw any valve that shows 80f

nig of wiear or damage.
:Jin i the valve appedrs r.ﬂluu:lﬂl'l'm:::
siage, measwa The valve glam dia

lhée vahve Ou lor wear By

gha ¥

apparent, the vaies) must
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BAd4 Grinding-in a valve

13 ¥1he vabves &e in satisfactory nmdimq.
thay shouid ba ground Mappad) islo tnedr
rpapactive seals, 1o ensure a smaath, gas-
sohl sadl. If the seat is only lightly pltted, or If
it haa' b re=cul, fine geinding compound
gl should be used 1o produce the required
falsh, Coamse valve-grinding compound
ghould aof be wsed, unleds & Senal S badly
pumed or desply pitted. N this is tha case, tha
pindar haad and valves should be ngpected
by an expert, 1o decide whedher saat ro-
cufiing. or #ve I refigaal of tha valye or
wiif Inmert fwhorn possibia) is requinsd

13 ¥alve gringing is carried out as-follows.
Fiaca tho cylindar hoad upside-down on a
Eanch

M Smaar a frace of (the appropriate greda
i vahve-grinding compaund on 1he saat faca,
&0 press & suciion grinding toal onto tha
e head. With & semi-rofary petion, grind
Ihe valve haad 1o (1= seat, (ifting the valve

| A

%32 Fit gy '
) Spring with jts
ol atthe bottery T

sccasicnally to redistribute tha grinding
mnamﬁém Hlustration). A light spring
placed wnder the vilva head will greatly sase
this

n: m &

15 If coarse grinding compound is being
issed. work only unt? & dull, matt even suface
ia producad on both the valve seal and the
valve, then wipa off the used compound, and
repaal tha with fima compound. When
a smoath unbroken ring of light gréy matl
finish is produced on both the valve &nd saal,
the gringing operation is complete. Do not
gring-in tha valves any further than absolutely
necessary. or the seal will be prematurely
sunk ke the cylinger head.

16 Whan all the valves have bean ground-in,
cargfully wash off ai traces of grinding
oompound using paratfin or a sutable sobvant,
biedere reassembling tha cylindar head.

Valhve componants

17 Examing jhe valye sgeings for signs of
darmage and - discoloration. The - specified
Missan procedura for checking the condition of
valve soeings invoelves mazsuning the force
necessany 1o compress each spring 1o &
specifiad height, This is noll possibla witholt the
use ol the Missan specinl test aquipment, and
thersdore BN} :he-:,#_ng miiat B antnusied o
i Migsan daaler. A rough idea of the condition of
the spng can- ba Gained by measuring the
gpring free length, and comparing it o tha
kanglh ghvahi in this Chapier's Speclications.

18 Stand sach sprng on & flat surface, and
posilich a square alongside the sdge of the
spring. Measura tha o&p betwee the upper
adge of the spring and the sfuare, and

- 1 e anq Bross a new oil seal ento the
valve guide using a suitable socket

838 ... and fit the spring retainer

1 Refit the speing seat than, working on the
firat vahve, e tha naw valve stem saal in fresh
argine oil. Garefully locate it over the valva and
orito the guide. Take care not to damage the
gaal a5 it ks passed over tha valve stem, Use a
guftable socket or matal tube to press the seal
firmdy onta tha guide [see ustrathons].

2 Lubricate the stems of the valves, and
Imgart tha valvas into thair origéngl locations
(ses illustration], f new valves are beaing
fitbect, insert them ino the locations to which
thizy hanha Bean ground.

3 Locate the valve spring on top of ifs saat,
ansuring that the zpring is fittad with its
closar-pitchad coila at the Bottom, than refit
the apring ratalner [see Mustrations).

4 Comprass the valve spring, and locate the
split codlets in the recess in the valve stem
[sea illustration). Aalzaze the COMmpressor,
then repeat 1ne procedure an the remaining
i hes,

¢ W

9.2 Lubricate the valve stem, and shide the
valve into its respective guide




& BN rarmuval ana overnaul proceaunes

10.3 Connecting rods should be Stampeed
with thelr relevant cylinder number

(arrowed)

Use a little dab of grease to
hold the collets in position

HAYNES

5 With all the vahes installed, placa the
cylinder head flal on the bench and, using 4
hammer and interposed block of wood, tap
the end of each valve slem to settle the
components.

& On 2.0 litre angines, ensure that the cookant
pipa and heed mating surfaces are clean and
dry. Apply 8 bead of suitable sealant to the
pipa mating surfaces and refit the pipa
assambly, tightening its retaining boits
sacuraly

7 The cylinder head and associaled com-
ponents may now be refitted as described in
Part A or B of this Chapter (as applicable).

10 Piston/connecting rod
8
removal

1 Ramove tha sump, timing. chain{s] and
eylinder head as describad in Part A ar B of
thiz Chapter (as applicablal.

2 If there |8 & pronounced wear ridge at ine
top of any bore, 11 may ha nacassany fo
remova it with a scraper or ridge réamsr, 1o
avold piston damage e removEl. E-'.._u:h a
ridge indicates excesshe wear of the cylindar

l" P
10.5 Removing a big-ond cap and shall
(2.0 litre angine shawn)

3 Each connecting rod and beanng cap
should ba stampad with ils respective cyindar
numbar, MNa 1 cyiindar beng al tha Siming
chisin aénd o the enging [see Mustration), I no
markings are visible, using a hammer and
canire-punch, paint or similpr, maedk each
cannecting rod and blg-end bearing cep with
its rospoctive cylinder number on tha fal
machingd Sursca provced

4 Turm the crankshef 1o baing pistons 1 and 4
to BOC (battam dead centra)

E Unscoey the nats from Mo 1 piston bag-end
baaring cap. Take off the cap, and recover the
botiom haM bearing shell (sea illustration). i
tha baaring shells are o ba re-used, tape the
cap and the shell together

8 To provent the possibiEty of damage to tha
crankshall bearing jourmals, tape over the
connecting rod bolt thrasds

T Using a hammer hands, push the pision up
through the bore, and remave i irom e fop
of the cylinder block. Recover tha beanng
ghall. and tape It ta-the connecting red for
safa-Keeping.

8 Loosely rafit the big-end cap to the
connaciing rod, and secure with the nuis -
this will help 1o keep the companents in thair
COrrech oroer.

g Remove Mo 4 pislon assambly in thi Sama
Wiy

10 Turmn the crankshalt through 1807 to bring
pistons 2 and 3 to BDC (botlom dad cantng),
and ramowe tham in the Same way.

11 Crankshaft - a
ramoval

{1 Remove the sump, timing chain(s) and
flywhee! as described in Part A of B of this
Chapter (as apphcable],

2 Remave tha pistons and connecting mods,
as described in Section 10. Note: N no work ig
to be dane on the pistans and connacting
rods, thene is mo nesd 12 emave tha cylindar
head, or fo push the pistons out of the cylinder
bores. The pisfans should just ba pushed far
anowgh up the bores that thay are positionad

e

1.6 litre engines

4 Undo the retaining beits, ared remove the

ol Sedl housing from tha lef-hand i

end of the cyfinder blocs, H the locating

aré @ loose fit, remove them and sioms them
with the I'rnusing for L'E-"-u-kmng.

5 The maln bearing caps  should ba
numbeaned 1 to5 droem tha fiming chain end e
the angina [see illustration), If not L)
wihile paint or a suitable markar pan, mark
BBCH CAP in some way &% 10 Indicaty g
comact fitted oriemmtion grd peaiticn, This i
avoid the possibility of insialing the CHPS I
the wreng pasilions andfor 1He WIOng way
BN T IE”:‘I’.I:"'IJ

B Working in the reverse of the seguence
ehawn in illustration 18.27, slackan the mak
sEanng cag nataimng Bolls by & tum at & Sma
Onca all balts are looss, unscrew and TRETHNE
lin&m Ercen thlr Gylindhar Block

T Withdraw the beanng caps, and recover Ba
lowar man baaring shals. Taps sach shel i
ks raspeciive cap for safa-keeping

8 Careluly Bi oul the crankshatl. taking can
nal 10 displaca tha upper main baaning shells
9 Fecover 1na ipper beanng shells from the
eylinder block, and tapgs them o (her
FesaCle Caps lor =afe O ATE] Famoyn fha
thrustwasher habees Fom he =de of Mo 3 man
baaring. and shoere (hem walh 1he baanng cap

2.0 litre engines

10 Undo the retaifeg bofs, and remoe e

rear od saad housing from ihe lefi-hang
iflywheal) end ai the cyfinder biock, H the
locating dowels sne a kada it ramo hem
and store them with the housing for saht-
L fullp]

11 Woeking In the reversa of tha soquentt
whewarn in Musiration 18.354, slacken (b man
bearing cap retaining bolis by a tum ak & me.
Onea all bolts are |ooss, UNschi BNd reEmoe
thiam frem the cylinder block.

12 On Phase | and Phase || mosceals, lift !n-l
main bearing ladder off the man DasEy
caps, noting which way amound | & fitad (sed
Hiustration). Mote thal Ehe main bEasing
ladder & not fitted to Phasa 18 modas.

13 Tha main bDeoaring caps should D
aurmbared 1 to § from the timing chain and ¢f
tha angine (see llustration}. if riod, usieg
white paini or a suitabls marker pef,
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{143 On 2.0 litre engines, the main
mmmﬁdhﬂmmbﬂmd 1 bl
gerowed]

f

gich cap i some way 0% to indicate s
fided orisnlation and pesition, This will
gicid the possibility of installing the caps in
the mrang poraltions andior tha wrong way
sround o refsting.
14 Withdraw' the Deanng CApS, and racower
#a lower maln bearing shells, Tapa each shell
b its respective cap for safe-kesping,
15 Canglully Nt out the crankshatt, taking
carg not 1o displacs {he upper main Baanng
shalls [see illustration)
16 Fecor the upper Boanng shells fnam the
gfider block, and tape them o iheir
seapeciive caps [or sale-Eeeping, Remove the
hrustmashor halves fom tha sida of Mo 3 main
bsaring, and sbare them with the bearng cap,

12 Cylinder block/crankcase - =
cleaning &nd inspection X
R
ﬂla.nlng
I Ramove all extemal components and

Becincal syichesisananns fram the Hock. For
!'.':-rrm!r-a- chaaning, the core pluss shauld
Bnally be remcved. Odll & small I:-:.-e- In the
PRz, then mzen 5 sell-taping sorew o the
hee. Pll ot th phugs by poling an the e
T & pair ol grips, or by uging a slide kammar

Srapa all traces of sealant from the
q'wﬂ"h'ﬂ:“-"ﬁ-l'in'ﬂﬂi'-sﬂ. &id from the main
Deaning ladder (whers fitted), taking care nat

0 damags the asket/sealing sirfacas,
B
' o
a
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2133 On 1.5 fitrg Rriels i B
dig “':'mlﬂ-]h dotermined from the four-
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1.5 Lifting the crankshatt out of position

3 Remova allall gallary plugs (where fittad).
Tha plugs are uswsaly very ight - thay may havo
bo be drilled out, and the hales me-tapped. Lsa
maw plugs wihen the engine is reassemibiad,

4 if arry af the castings ara axiremely dirty, all
should be gtagme-claaned,

& Afier the caslings are raturned, clean all ol
holes and oll galleres ans more time. Flush all
intemal passages with wanm waler until the
waber runs clear, Dry thorooghly, and apply &
light film of @il o all mating surfaces and the
cyiindor bores, fo prevent rusting, If you have
Soccess 1o compressed air, use it 1o speed up
tha drying procass, and o blaw aut all the ail

e and galanas

A

& H tha castings are not very dirty, you can do
an adiguate claaning job with hot (as hot as
yau can standl), soapy walar and a stiff brush.

Warning: Wear aye profection
when using compressed &ir

Take plenty of time, and do & tharsush job,
Fegandiess of the cleaning method used, ba
sure bo claan all oll halas and gallaries vary

thanaughly, and 1o dry all companents wedl,
Protact the cylinder Bores s dézcribad
abave, to prevant TUsEEng.

T All threaded holas mizst be clean, to ensurs
aciurate lorquee readings during refssembly
To chaan the theaads, mun 1he comact-Sine imp
e each of the holos te femove ek,
worrazon, thread seatant or sludge, and 1o
reitore damaged threads {see iilestration). i
possible, Use sompressed oir b clear tha
holes of detris produced by 1his operation.

|

A good alfernative is to inject |

an aerosol waler-gispersant

lubricant Inte sach hole,

using the fong tube usuaily
Wsuppmld'.

arming: Wear aye pretection
when clemning out thase holes
a1 thats way!

S .

B Apply suitable sealan 1o tha nenw ol
plugs; and ingar tham inta th | 5
Iﬂ:lulnr:::.mﬁghlnn ham Socursly, .
_ engina is not Qoing o be reams
right sy, caver |t with s large plaamﬂt;lﬁg
kénp it clean; protect an mating sursces and

the cylinder bares
pravent rusting, # Hesiitd-abore, 1o

127 Cleaning a cylinder block threaded
hole using a suitable tap

inspection

10 Visually chack the casting for cracks and
corrosion, Look for stripped threads In the
threaded holes, If there has been amy history
of internal water leakage, it may be worthwhile
having an angine overhaul specialist check
the cylinder blockfcrankcass with specis
eguipmeant, I defects arg Tound, have tham
repaired It poasible, ar obtain & new block

11 Check each cylinger bore for sculfing and
soonng. Check for signa of a wear ridge at the
top of the cylinder, Indicating that the bore =
ancessivaly wom.

12 Check iha bore of sach eylinder for
sculing and scoring.

13 Measure the diamalar of each cylinder
oore 10 mm ireen tha top of the bora, Both
parallal ta the crankshaft axis and at righi-
angles to it. Repeat 1he procedure measuring
the Bore diameter 60 mm from the top, and
than 100 mm from the fop, so that & total of
Sl medsuraments are laken. Using the
meaauremants obiained caloculats the
Cylinder taper and cylinder out-of-rownd
dimensions. Note: The cylinder bore grides
&8 Slamped on the citinger Block. On 1.6 ¥m
Bngings, the gredes are siamped on fhe
ftvwehoal gnd of tha cidindar hinck basa: Hiprp
are fwo seis of codes - the fowr-gigit coge s
far tha cylinder bares, tha first nUmber in the
FAQUERCE 13 for Mo T cylinder ang the last for
Mo 4 (the fve-aigit coda js for tha cvlindar
Biack main beanng bores - ses Saction 1),
O 2.0 lifra enginss, the nrades am stamped

on tha cplinder biock upsar gaswed fec, af tha
frant af sach bBorgs (58w illustrations).

12136 On 2.0 litre modiets, the cyliner
hﬂfﬂ"ll‘lmm."” |
cylindar hudnuﬂnnﬂrtm.mm
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13.2 Using a feeler blade to ease piston
rimg remaoval

14 Check the pistons and fings as descnbed
in Saclion 13. The piston-to-bore clearance
can be calculated by subtracting the piston
diameter from the cylinder bore diarmeter
measurement.

15 Compare af resutts with the Specilications
at the beginning of this Chagber. If mmy
messurement exceads the sénica  limid
specified, the cylinder musl ba rebared, where
possibla, to the next oversize and naw pisions
fitted, or the cylmder block must be ranmed.
Seek the sdvice of an anging ovaraul
specalist &= 1o the bast course of action. On
1.6 litre engines, pisions are available in two
gvarsizes - 0.5 mm and 1.0 mm; on 2.0 litré
engines, pistons are available in only one
owersiza - QU2 mm.

16 If the cylinder bores and pistons are in
reasonably good condition, and not worn o
the specifiad Bmits, and if the piston-10-bone
chearances can be maintained properly, then i
may only be necassary to renaw ine piston
rings.

47 If this is the case, the bores should be
honed, to allow tha new rngs to bed in
correctly and provide the best possibla seal
The conventional type of hone has spring-
loaded stonaes, and is used with a power drill,
You will also need soma paratfin or honing oil

and rags. The hons should be moved up and
down the bore to produca & cross-haich
pattern, and plenty of haning ofl should ba
used, Ideally the cross-hateh lines should
intersect at approximately a 60° angle. Do not
take off mora material than is necassary to
producs the required finish. If new pistons are
baing fitted, the piston manufacturers may
specity a finish with a different anpie, =0 their
instructions should be followed, Do nat
withdraw the hona from the bore while i i gt
being tumead - stop it first. Afier honing a bon,
wipe out all traces of the honing oil 1
equipmant of thiz type s nat avallable, or H
you arg noft sure whether you ang compeatent
o undertake the task yourself, an engine
overhpul spacialist will camy out the work ai
moderals cosl

13 Piston/connecting e
rod assembly - %
inspection A

1 Bafora the nspaciion process can begin
the peston'cannacting rod assemblies mus
be cleaned, and the origngl pigton rings
resmioied from 1he pistons

2 Carsfully expand tha old rings over tha top
of the pstons. The uss of Pyo or thrae oid
fealar biades will be helptul in preventing tha
rings dropping Into amply grooves [ses
illustration). Be caroful not 1o scratch e
piston with the ends of tha fing. The rngs are
brritle, and will snap if thay &ne spread LoD far
Thizy're algg very sharp - profect your hands
gnd fingers. Always remove the rings from the
top of the piston, Keap aach sat of rings with
its pistan i the old rings are 1o De re-wsed,

3 Scrape away all fraces of carbon from tha
fop of the peabon. & hard-held wing Dnesh (o 8
piece of fina emery cloth) can be usad, Once
the majority of the deposits have besn
scrapd away. )

4 Aemove tha carbon from the ring grooves
ini the peston, using an oid ring, Break the nng
in half ta-do this (be careful not to cul your
fingers - piston rings are sharp). Be eareful 1o
ramove only the carbon deposits - do nol
remave any metal, and do nof mick or scratch
tha sidas of the ring grooves.

§ Once the deposis have been remaoved,
clean the piston/connecting rod assambly
with parafiin or a suitable salvent, and dry
tharoughly. Make sure that the il returm holes
in the fing grooves are choar,

8 Using a micromeater, measure fhe jplston
diamater at right-angles to the gudgean pin
axis (at the specified distance up from the
pottom of the ski), and compars the ruuru
with the at tha baginning of ths
Ghapter. The piston size grade is stamped
gnto the piston crown. Renaw any piston
which has womn beyorsd [ts specifisd krmits.

8 Ghack the ring end gags by Insarting sac,
"—'_ﬂmlhﬂﬂjﬂdnrhnm:mm“h
with the piston crown to ensurs that i by
Squarg in mEm.Fﬂahm-mdMi.h
the bore until the piston skirt is. lavel with gy
block mating surface, then withdraw the
prston. Using fesler blades, messurs i
Rision ring end gap. I the ring end 98
BXCBEENVE, reniw tha nngs and repast e
checking procedure. If the clatrance ig gy
BECESSINE, Gvan with new pision rinqgl By
tha cylinder bores must ba rebored renewad
(&t Section 12).

8 Camefully Inspect each piston for crasky
around the skirt, around the gudgeas pn
hidas, and - at the piston ring tands (batwegn
the ring groowes].

10 Look for scosng and scuffing on the
piston skirt, hales in 1ha plsion crown or
bumed ereas al the edge of the crown. @ Be
EKNT (5 scored of sCuffed, 1ha Enging mey
have bean suffaring from overhaating, andio
abmormal combuestion  which  caussd
BECESSa -MGh OpEmling temperaiures The
conling and lubrcation systems should b
chicked thorowghly. Scorch marks on the
sides of the pistons show thid blow-by haa
pecurred. & hota in the piston crown, of
burmed areas al hir edoe of e piston crown,
indicatas thal abnormal composhan [pre
ignition, Knocking, o defonation) has peen
oocurring. If any of the above problems el
the causes must be investigated and
cormeciad, or {he Gamagse W GCClf agan
The causes may include incorrect ignimen
timing, inlal nir leaks, or a faully inector i@
Aopdcahia)

11 Corrosion of the piston, in tha form o
pitling, Indicates that coolant has baen
laaking into the combustion chambsr apcd
the crankcase, Again, the cause must i
cafrectad, of the problem may perist n i
risbiuslt: sngimi.

12 Er;m:a]m sach connecting rod carehully 4
signs of damage, such as cracks mﬁ
big-end and smad-and bearings. Check T
ihe rod is nol bant of distorted. nmﬂl:m
nighly unlikely, unless the engine has
seizad or badly overheated, Detaiied ChecE
of the connecting rod assembly can O 0
canied out by 8 Nissan dealer of engine
speciaist with the necessery canreeliny
13 If necassary, the piston and S7RL
rods can be ssparated and rea
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Prise out the irclips, then press the
e gudgean pin out of the plston

Examing gan pin, piston bore and
s rod ﬂaﬂ baaring for signs o
wasr o camage, |f the necessary measusing
aquipment is avaiable, tha amount of wear
2 e ptaassed by direct measuremant, and
the piston-ta-quoigecn pin, and gudgesn pin-
ip-smal-and clearances can be calcuiated
18 i the gudgean pin and connecting rod
smal-end bush are warn or the specified
glaamnoe s exceaded, his can be cursd by
tenewing both the pin and buzh. Bush
randl, howevar, 15 @ spacialist job - prasgg
facilitias mre recured, and e ney Bush mest
e reamad accurabaly
11 i ihe gudgecn pin-to-pisian clesranca is
preally exceeded, bath the piston end pin
should ba renewed as a maiched pal Nole
15 this clearance |s not as criliza! as the
gudgion pin-ito-simall-and clearance, since
i in (5 relained by cinclios,
B The cornecting rods Themsalves should
ned naed mrewal, unless seizure ar gome
Uher major mechanical failure has oooumed
Check the slignment of the connesting rods
veually, and if the rods are ot straight, take
them to an angine ovarhaul speciaist for &
mong Oodaled check
18 Exames gl Cafmponents, and obtain any
FW parts from your Nissan daaler.
4 F’_‘“‘ﬁ“" ihe pislon so that the frant
m"’ﬂ'—"" the pistan crown [aither in tha fomm
1 arvow or 8 dot) Is pesitoned cormactsy n
rﬂ":"—‘"] thi il 1S N thie |_-;:,||rl|!|:||r'|g riod
i fsge Hlustrations), Wik ihe pesion &nd
Lomectly mated, tha piston frang markin
Wil face towards the liming chiin snd af tng

13,24 Ensure that the piston and

rod are comectly mated, then
hhﬂ%mﬂ inte position , .,

é WL TLES

13i0a Corect connecting red/piston
fitting orentation - 1.8 litre modals

1 Fiston grade nembar

2 Fromt marking Errowed)

3 Conrecting rod of kol

4 Connecting rod ciindar numibar manking
Imaytie on aopostte sidh of rod)

mnging, & tha cennecling rod o hole will
face tha rear of the clinder blook.

21 Apply & smear of clean enging il 18 1ha
gudgean pin. Slide it o the pision and
thraugh ina connact ng nod smali-end |see
illustration]. Note: Gudgean pin instaiiation
Wil 2o preafly sesed i the. plston % first
wilrmad [Sea paragmch 14), |f necessany, kp
& pin into position using a hammar and
suitabibe punch, whigs ansuring tha the piston
13 sacunely supporied.

22 Check thal the pisfoa phvols trgedy on the

= ey

13.22 ... and securg it in pﬂﬂﬂunmn
néw circlips

13.20b Correct connecting rod/piston
fitting orentation - 2.0 litre modals

T Pistan grada numbar

2 Front marking (arroed)

3 Comnachng rod of hoe

4 Comnecting md eylinder Aumber msking
frmayte on opposis st of nod

red, then securs e gudgaon pin in positkon
with two naw circlips (see ilustration).
Ensuna that aach circlip i comactly located in

e grooda ik ihe pision.

Checking crankshaft endfioat

1 i the crankshalt endfioat i to be checkad,
this must ba done when the crankshafi i still
Installed in the cylinder biock/crankcase, bul
is frae o move (soe Section 1 1.

2 Check fha endfloat using a dial gaugs in
cantact with the and of the crankshaf. Push
the crankshall fully one vaay, &nd then zerm the
giauge. Fush the crankshatt fully the other WY,
and check tha endfioat [see ibustration), Tha
fesult can ba compared with the speciiied
amount, and will give an indication as ta
whethar new thrugiwashers are e,

14 Crankshaft -
Inspection

2C
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measura crankshaft endfloat

3 Il a dial gauge is nod availabie, fealar blades
can be used. First push the crankshaft fully
towards the fiywhesl and of the enging, then
use fesler bladas (o measure the gap between
the Mo 4 crankpin wab and No 3 main baaring
thrustwasher [See illustration),

Inspection
4 Clean the crankshalt using paraffin or a
suitabla solvent, and dry it, prefarakbly with
comprassed air i avadabla,
Warning: Wear oye proteclion
A when using compressed air! Be
sure fo clean the ol holes with a
pipe clegner or similar probe, fo ensure
that they are not obstrucied,
5 Check the main and big-end bearing
journals for unaven wear, scoring, pitling and
cracking.
B Big-and bearing whear I8 accompanied by
distinct metallic knocking when the angine &
running (particularly noticeabls whan the

aruging |2 pulling from low speed) and somé
lms of oll pressurs.

o i overtay wiped out
& Improper seating, brignt ofshec)

14.11a Using a micrameter to measure &
crankshatt main bearing journal diameter

T Main bearing wear is accompanied by
savens angine vibratlon and rumbde - getting
prograssively worse as engine speod
incraases = and agan by loss of ol pressure,
8 Check tha bearing jowmal for roughness by
running. & finger lightty owver the beasing
surfaca. Any  roughness (which will be
Accompanied by obvious bearing wear)
mndicales that the crankshafs Fequires
regrinding fwhane possitle) or renewsal

9 Crankshaft run-out can be checked by
supponting each end of the crankehalt on V-
blocks, and meassuring any run-out at the
cantre of the shaft wsing a dial gauge, If the
run-out exceads the apecified limi, a
crankshaft will be requined

10 11 the crankshall has bean reground,
chack Tar burrs argund the crankshall oll
hales (tha holes ara wusually chamiarad, sa
burrs shoold not be a problem unless
reqgrinding has bean carred out carelesshy),
Remove any biers with a fine fila or scraper,

IBEwY

and thoroughty clean the ol holes as
describad previously.
11 Using & micrometer, measura fha

diarneter ol the main and big-and bearing
journals, and compane the resufts with tha
Spoecifications  [see  lilustrations). By
measuring the diameter al a number of points
around sach journal’s crcumierancs, you will
be able to determine whather or noi the
jounal i out-of-round, Take tha
measurerment al each end of the jownal, rmsar
the wabs, 1o determine i the journal Is
tapered, Compara the results obtained with
thoze givien in Ehe Spacifications.

12 Check the odl seal contact surfaces al
pach and of the crankshaft for wesr and
damage. Il the saal has wom a deep groove in
the surface of the crankshaft, consult an
engina overhaul specialist. Repair may be
poesible, but otherwise a new crankshaft wil
ba regquined.

13 Missan produce undersize bearing shalls
for both the main beadngs and big-end
baarings, On tha 1,8 litre engine, thare ar two
undarsizes of maln bearing shells (0,25 and
(.50 mmj} and thras undersizes of big-end
bearing shells (0.08, 0.12 and 0.25 mm), On
the 2.0 lire angina, thera isanly cne undarsize
of maln bearing shell [0.25 mm) but thers are

1411k Using a micromster ko T
crankehoft big-end bearing joums .
diamater

ihres undarsizes of big-and bearing shai
avallable {0.08, 012 and 0.25 mm, Reler 1y
your Nissan dagler Tor furthar irfcemmistion on
paris avaability. 1| undarsiza Banring shaly
ara aveslable, and tha crankshalt has wom
beyond the specifiad limiis, prowiding that the
cranksnafl pasmals have ol dlresdy been
reground, it may be possible fo have fhe
crankshatt recondiioned, and te i e
undarsize shells. Seek tha advice of you
Missan dasler or engine speciafist on the best
coarss of achon.

15 Main and big-end bearings- 3
nspection
X

1 Even Ehough the main and big-end basng
showld be renewed during the Engod
overhaul, the old bearngs should be retased
for close examination, az ihey may sl
valuabée infarmalion about the condiis gl
the argine, The bearing shells arg gra:led_h'r
thickness, the grade of eagh shel Deg
indicatad by the colaur code marked on L

2 Bearing failura can occur due 10 tack o
lubeication, the presance ol dirt of o
foredgn particles, overigading tha eﬂ-gl'e!._i'
corrosion, Regardiess of the cause of beamy
fgiture, the cause must be corrected (whed
epplicabla) belare the pnging 5

to preveal it from hagpaning agen et
[ s tration).

3 When examining the beanng sl-rals.mn':;
tham fram the cylndar blogkicrankcass,
smain bearing caps, the connacting rods #
the connecting rod big-end beanng tﬁw
them out on a claan surface in the
genaral positicn as thair lacaton = o
angina, This will tﬂalhrllulllnll‘ﬂﬂ;:

begarin oblams with the
:rmjm:]-nwﬂl. Do not touch ﬁ"ﬂ
bearing surface with your fingers o
checking it, or the delicateé surface
scrajched, e
4 Dirt and other foreign mattss nﬂhm,,
engina in a variety of ways. i "WM“
the angine during assambly, of ﬂmﬂﬂ’
through' lilters or {he cran
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: get into the all, and from thare
ﬂﬂﬁpmwmmw

L] arg often
i MM e Serkiiiee ¥ I

P components after reconditioning,
E whan parts ara not ﬂmmﬂy
SR aeina ihe proper cleaning med ;
wﬁmuﬂ these fareign objects
ot and up embadded In the =0l bearing
matecial, and are gasily recognised. Large
will mil embed in the b-emng.:&:l

tha bearing and pournal.
ﬁﬁmﬁ for MIacanfﬁ of basring
fgilyra i 10 Clgan all parts tharaughly, and
kpep Bverything spotiesaly-clean  during
angné assembly, Fraquent and regular
angna oil and filtar charges are also

rm'n:l'rl-ﬂﬂ-ﬂ"i -
§ Lack ol lubrication for  kibricateon
praghdown) has 8 number of interralated
e, Excasswe heat fwhich thing the o,
reroading (which squeazes tha ol from tho
bearng tece) and ol leakaga (from éxcessive
bearing clsarances, warn all pump ar ngh
sngine speeds] all contribute 1o lubricatian
teaakidean. Blocked ol passages, which
ey are the result of misaligned ol halas
1 b shall, will al=o oil-slarée & Daaring,
and desiray . When kach of kubrcation i ha
causs of beanng fadure, the beanng materal
& wipsd o extruded from the shesl backing ol
the bearing, Temaeralures may Morease o
& point whera the steel backing turns bilus
fom overnsating
6 Driving habils can have a definite effect on
bearing e Full-thratlle, low-speed opariltion
fabaurg tha engine puts very high loads on
besrnes, anong to squeeze aul the of film
fcais causs the beanngs to flex which
proguces: fine cracks in the bearing face
flague tailure). Eventually, the bearing
malesiat will Iogsen in phacas, and tear away
roen the wioel Dacking
T Shoet-gistancs griving leads o cormasion of
Bstause imsufficiang enging heal |5
Produced fo drivie off the condansed water
:ﬂmm'-'ﬂ gases, These products collect
e Bngine o, forming acid and =ludge. As
Eﬂw ';.ﬂ“hmm 13 the enging baasings, the
ditACKE and garr
o cops the  Basring

B Incormact bearin alf
g mstalation dunng engine
EE2ormily will iead o bearing failure as well.
Dearinge loave maulficians biesafing
"ﬂﬂfqﬂ:m;ﬁmer. ard will resull in oll
) ar foreign partiches trapped
:"dﬂblaﬂn_gahel rasiet in high spals on
% 0o o which lsad fo failung,
wwﬂﬂ bowch any shell's oRarning surlzos
e o ﬁ"m durirg reassembly; thare g g
SCralching the delicate sudaca: or of
“umhlhﬂm&ﬁnm It,
mﬂ; beginning of this
N : shaubd e rermevieg
= ﬂ::ﬂl al course duing engine ovarhaul;
l"l'!h"-ln‘iw 58 is !Eh:q scanamy. Reder 1o
Section for detaily a1 aaning  shell

. gt L . o
1 Before reasssmbly beging, ensure that al
new parts have been ottained, and that all
necessary tools are avatable, Read threaigh
the antire procedura, 1o familiarise yourself
with the wark (rvoleed, and 10 ensure ihat ol
{tams necassary Tor reassambly of the angine
are at hand, I addition to all normal fooks and
matestals, thread-iocking compound will be
needed. A aultabla tube of koud sealant will
also ba required for the joint faces that ane
firtad without gaskets: it is recommended that
Missan's Genuing Liguid Gasket [avallakie
from your Missan daaler) i usad,
2 In order bo save e and aveed problems,
gngina reassernbly can be carried out in the
fallzaing arder:
&) Crankshalt (Sectian T8
b Pisfordeomecting rod essiritnes
(Section 150
¢l Cyfindar hewd (Sae Part A or B as
mpypicabla)
dj Timimg chains) atd cover See Fart A or
8 - a% apolicabis)
gl Sump (Ses Part A or B - as applicabla),
fi Flywiheal (Sae Pad A or B - 35 appicabie),
Gl Engite exferis’ Camponanis
3 At this stage, all engine componants shoukd
b pabsolutely clean and dry, with all faults
rapaired. The componania shauld be Eid oul
\or in individual containarsy on 8 complately

Clean work surface,
§

1 Hefore fitling new piaton rings, the P 2N
gaps must be chscked g follgws,
2 lay out the pistonsconnecting  rod
EE3HMOe2E and tha naw piston ring sels, so
that the ring =eis will ba matched with the
same pislon and cvlinder during the and Qap
magsuremienl  and  subsaquant anging
reassemily
3 Irr54!_1't the tap ring into the first cylindar, and
push it down the bore using tha top of tha
pision. Thig will ensura that the ring remains
square with the eylindar walls. Push tha ring
-:I-:u.l:n;l:u the bare urtll the piston skin is laval
Wil the block mating surtice, then wit
tha pigton, i
4 Measure the end gap using fealer gauges,
;z_mnl Compkare the maasuramants with the
Igures given in the Specifications
illustration). I3
= Il the gap is tog amall {uinlikaky

_ it genuine
Ir;lr-un parts aroe used), it must be anlarged, o

B Mg ends may contact sach olher during
T:glnu Tparation, eausing serious dam ]

ealy. new piston rings prevdding the M-
Bﬂﬂ'ﬂi”hﬂl-ﬂﬂhﬂﬁtﬂﬂ.ﬁaullﬂlm&uﬂ tha

17 Piston rings -
refitting

17.4 Measuring a piston ring end gap

end gap can be increased by filing the ring
ends very caratully with a fine fila. Mount the
file in a vica with soft jaws, siip the ring over
the fila with the ends contacting the fila face,
and slowly move the ring 10 remove materal
from the'ends, Take care, &5 pSton NNgs are
sharp, and arg easly broken,

& With new piston rings, it is unfikely that the
end gap will be {oo targe, If the gaps am 100
iarge, check that you have the comect rings
far your angine and for the particuler cylinder
bore size.

T Bepeat fhe cheching procadurs for each
ring) im the fiest cylindar, and then for the rings
in the remalining cylinders, Remeamber to keeg
rings, pistons and cylindars matched up.

& Once tha ring end gags have been cheacked
and if nacessary comacted, the rings can be
fithod 10 the pistons. Notes Aways follow any
matruchions sungfied with the new pésfon mng
zefe - diffgrent manufaciurars may specify
different procedures. Do not mix up the fop
dnd sacond compvession nngs, as they have
ciiffaran! cross-sections,

9 The il control ring (lowest on the piston] e
netaiked lirsd, It s compoged of threa saparsts
components, Sfip the. sxpander into the
groava, thean melall the upper sids rafl into tha
groove batween the axpander and the ring
land, than install the |ower side rail in tha
same mannar (see illustrations).

10 Instali the second ring next. Mote: The
s8cond ring and ton ring ane different, and can
be identified by their cross-sechions. Making
Surm the ring i the cormect way up (on 2.0 lite
engings, the nng identfication marking should
be tacing upwards), fit the ring inta the middle
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0a FI,:TH:T ﬁt'hrnr: diagram 17.10b Plston ring fitting diagram .
g 2.0 litre engine
I SRMIDE engins
r::\ EHHLP.ﬂ.ﬁEH 2 SRI00§ and ER20De engines
the big-end bearng (cranksdin) ;
UPPERRAL \ o= 3 ¥ Section 1) e
("b. 3 Tha cylinder block markings are Stampes
o the fywhesal end of the cylinder blceck hasa
e On 1.8 litra engines, there 508 wo s o
PR codes; the. five-digit cote s for 1he mak
\:}_ DEAnnG Dores - the firsl pumber in B
.Q:: - sequance 19 1ar No 1 main bearing pimal
\ and the lasi 1or Mo 5 journal |the four-dui
S0 AING coda is for the cylinder bore size grades)
O ANG | U 20 0re engines, thers is ondy one ““'-"d'i.'
s, e ol 4§ 3 LCAYER Rad st cogde. the firsl number in the sequence b for
17.10¢ Where necessary, ensure that the

- I Ma 1 baaring journal, and the kast for Ho &
rings are installed with their identification 17.12 Position the piston ring end gaps a5 joemal [see iBusirations)

marking [arrowed) uppermost shown 4. Cbtain the identilicaton number of both be
relevant crankshall joumal and the cylinder
block bearing bors, and sedact the comed
grada of maln bearng shell raquined for pack
Joenial, wsing the relevant Tolkowing table, The
grade of each shell is indicated by a dabed
paint on the side of tha shall

groove on the plstaon, taking care not to
expand the ring @ny more than s necessary
(zea llustrations).

11 Instafl the top ring In the same way,
making sure the ring Is the correct way up,
Where the ring is symmatrical, fit it with s

identification marking fecing upwards. Crankshaft  Block Bearing
12 With all tha rings in positian on the piston,  ©0de code shell grade
space the ring end gaps &5 shown (see 1.8 litre engine
illusiration). ] ] Black
13 Fepeat the abeve procedure for the 0 1 Brow
rirmiganing platons and rings. 0 2 Giredfi
= 1 ] Brown
182 Crankshaft main bearing journal 48 Crankshaft - . . il
codes (1) and big-end bearing journal refitting and main bearing 0 Green
m =5 'Il!_ [ 5 i ol ?
S : mmm 2 1 Yelow
: P 5 Blug

Selection of new bearing shells

Mote: Thizs informetion appiies omly 19
standlard size bearing shalis. Undersize sheds
ane ol graded,

1 New bearing shells are selected using the
|dentification marks on the crankshaft and
cylinder block.

2 The crankshafl markings are stamped on
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Main bearing running clearance
chack

K Clean the backs of the bearing shalls, and
1 h“nﬁi leeakions in both the i.'.:,." (1545
Hnck and the main beanng caps.
§ Preas the bearing sheils into their locatons,
pnsuriag Bhat the tab on each shall engagees in
{hs mekch i the cylinder blockfcrankcase or
man bearing lagder location. [aka care not to
ipuch any shell's baarng surlace with your
fingarn. Moo 1ha all the wpper bedaring shells
are grooved, ard have ofl hoas in tham; the
knwer sheds ara plain (seo Mustrations). if the
pgeal bearing shalls are beng wsed for the
chack ansura that they are refitled in thed
ongnal Béations, Tha clearance can be
chisckid in efthar of two ways.
T One ealbod (which will be dificult to
Bcreens without o rangs of inbemal micrometens
oCintamalfaxtemal expanding calipers) is to
Wit the main bearing capafadder (as
ipmcanin) to the eylindar block, with ihe
g shells in place. Wik the casting
Tetaning balts comectly tightened, meas.irg the
Mg giamelar of each assembled pair of
Deanng sholls. If the diametss of each
Gamesponding crankshadt journal is measured
.:Id then 3;'1-'_'2"=’EI'Z|I-"\:| frosm: Ehe baaring intemmal
B the result will be the main baann
Rirfing clearancs S
:Em (3 mone accurabe) method |s
g e ncan product called Plastigauge.
Torsats of o fire ihread of parfecthy-round
+ Which i compressed batween the
shed and the joumal. When the shet i
+ tha plastic is deformed, and can b
T e
Salermineg r}m tﬂl;ur;n;ﬁga EI:E&?.:: =
mﬂ;ﬂlhﬂa Eram yous Missan mgﬁ
MW{ETH a1 ane of the farger
m“am}é‘m” should produce the
b s In your area. Tha procedure

=g Plastiguge is as follows,

9 the crankshaft in position. Do nat

16.6a Fit the upper grooved bearing shells,
aligning their tabs with the crankcase cut-
outs [armowed] . ...

use any lubricant; the crankshaft journals and
beaaring shells must ba parlecthy clean and dry.
10 Cut several langths of tha apgroprals-
sire Plastigauge (ihay should be slightly
sharter than tha widih of tha main bearings),
and piace ona lengih on sach crankshaft
joumal axis [see ilustration)

11 On 1.6 litre angines, with thé main beanng
lower shalis in position, refit the main bearing
caps using the |dentification markings to
ensung each cap ks fitted comectly. Redit the
main baaring cap bolls and, working inthe
sagquance shown in illustration 1827, Bghtan
tham @venly and peogressvaly to tha
specified torgue setting. Take care nol to
disforiy the Plastigaugs, and da not rolals 1ha
crarieshntt al any ima durng 1his opsration,
12 On 2.0 lire enginea, with tha main bearing
|lowar shedss i position, relit e man O=8nng
caps using the dentfication markings to ensuna
each cap s tnbed cormectly, Fit the man I:l-l,-.;lr-.'lg
lancar casting (where appfcahie), than install
the retaining  bolts and tighten them gas
oescrinad N parsgraphs 35 to 37, Take camra not
1o disturh the Plastigeuge, and 46 not ratata tha
crardeshalt ak arme tms durtng this opedaton

13 On all engings, working in reverse 1o the
seqUsncD shown In ustrakicn 18.27 or 18353
{28 apphicablal, progressively Slacken tha
SiNng cap retairing bolts by one tum al a
trme, Onea all bolls are iass, unscrew Ehern
and remaove thafm rom the eyfinder block:

14 Remove the main bearing ladder/caps {as
applicablel, again taking great care not to
digiurty the PIDSL"_II"-L'QE'. nes ko rotate the
cransshalt

1810 Plastigage in place on & erankshaft
iournal main bearing

18.6L , . . and fit the lower plaim shafls to
the caps, also aligning their tabs with the
cap cut-outs (arrawad)

15 Compara the width of the crushed
Flastigauge on each journal to the scale
printed on the Plastigauge envelops, 1o oblain
tha main baaing runnsyg clearance. Gompare
the chearance measured with that given in the
Spacificalions at the start of this Chapter (see
ilustration).

16 Il the clearance &5 nol as specified, the
bearing shells may be the wrong size [or
exceasivaly wom, if the onginal shefls ara
belng re-usadl. Before deciding that diffarant=-
siza shalls ane required, make swre that mo dird
or oil was trapped betvwean the bearing shalls
and tha main bearing dder or block when
thia  clearance was measured. I the
F':.lﬂll:'p,'lu{;f: was wider af one end than at tha
ather, the crankshalt journal may be tapenad,

17 I the clearance & not gs specified with
the origingl bearing shells, repeal the
checking procadurs using new bearing shells.
If the clearance s nol as specifisd even with
new baaring shealls, then seek the advice of a
Missan dealer or sultable engine ovarhaul
speciaist. They will be eble to advise you on
the best course of action, and whathar or not
it will e necassary to have the crankshaft
joumals reground and [ understze shalls,

18 Where necessary, obtain the requirad
grades of bearing shell, and repeat the
unnng Clearante r_-h.E.;;;.;iﬂg pmmdure &S
Oescritd abiove,

18 On complation, carefully scrapa away all
tracas of the Plastigauge matedial from the
crankshaft and bearing shells. Use your
f.rrgerl'.-usl. or & wooden or plastic seraper
witich is urilkely to score the bidring suraces.

18.15 th‘l-ﬂlhﬂ”ﬁ.

deformed using the scale
the card provided ol




1821 Lubricate the main bearing shells
with clean engine odl . , .

- i -

18.22 ... then Ml the thrustwasher halvas,
making sure that their grooved faces are
facing away from the crankcass

84 o0

10

ENGINE
FRONT

18,27 Main baaring cap bolt tightening sequence -
1.6 litre angine

Final crankshaft refitting

1.6 litre engine

20 Carplulty |1y the crankshaft oul of tho
cylinder black once mona.

21 Placa tha baaring shalls in their loeations
&g described in paragraph 5 and &, I naw
shalls ane baing fited, ensure thal all traces of
protactive grease ore cleansd off using
paraffin, Wipe dry the shails and connacting
rocs with a lint-free Slath, Libermlly lubricats

eash EIE:II'II"II; ghall iy the I'.:.'l-"l der Dlock
crankcasa wiih clean engine ol |:E-E".'.'
[estration].

2 Us=ing a litle grasse, stick (hs s hrust-
washors to each side of tha Nao '3 man beanng
uppor ipcation; ansung that the ollway gooves
on each thrustwasher tace outwards {way
from tha cyfinder block) {sea Blustration).

23 Lower the crankshafl info position, and
chiack the crankshall endficat as describad in
Saclion 14.

24 Tharoughly degreasa the Making
ol 1he eylinder block and thg mdn“hu..“
25 L
Lubncate the tower bearin
Man bearing caps with chean a?ym i
:%ﬂ 1har_1:a Incating lugs an m,m
AgE with |h FECHEEaay
i :Ep:a. 0 COfres ponding W
26 Fit tha main bedring caps . o
tdentification marks o ansure thag th
instalisd in tha comrest tocEhons and “'!'I:
the corect way round. Ingert fha ras
balts, tightening tham by hand anly g
27 Woarking in 1hn ESQuance shawn. |
the bearing cap rfaining bolts 1o
imeatehy hal Fha 5|:|er_.ln.~|:|l;:.:fqu? at:ln:zm.
illustration). Then go areund in the
stquance and tighten the bolta 1g 1ha kg
specifid torque setting, Check Phal thy
crankshalt rotates freely belipre il-r:'.h:l‘.'u-:l-nl
any furthess
28 F4 tha pistonconnacting r F5ETE e
0% dl'.'-.'.r-hfcl:::ll In Saction 19 Wikt
2 Ensure that the mating surlsces o By
redr ol seal housing and cylinder block g
chaan and dry, MNate the correct ifed Seplh o

the ol seal than, using a farge Ail-blad
Sormwdrivier, levar the seal aul of the I'lnug.n;_
30 Fihe new crankshaf ssnal ta thah

makimg sure that its sealiing lip K tacing
inwards. Tap the seal sguorely Into By
hausing untll 1 8 posstioned al (he sane

depinh as tha orging! was nafed poof B B
Fiemadewal
a1 Apohy & bead of suitable sealand fo T ol
saal housing moling surface, and miks s
that the locating dowels ang in position. Sk
tha housing awver the end of 1ha craniasan
and inlo posiion gn 1he cylinder ook
Tighten tha houting relaining bolty B e
spacified tomue settng
J2 Faff the Mywhost, timing chiaing and STy
A% describad in Part A of this CGhopie
2.0 litre anging
33 Garry cant 1hs operabions cescribed aa
in paragraphs 20 o 25,
44 Fit the main bearing caps, usng B
;dentfication marks 1o ensure that they &
stnfed in the comegt otatons and an
the correct way round, Refit the man bees
ladder casting, and nstall tha retginng bo
tightening tham by hand only tres SURE
ilustrations).
tE-'li'lll'ul'lu'|:r|'l-.i|'|g progressively ::;n in ™
saquance shawn, Thghisn tho
retaining balts 10 thair Stage 1 torgue S8
using & torgue :"m:n pnd suitalie
[see (ikestrations).
48 Working agam in lr-npa-mﬁ#ﬂﬂ"::
lightan the main bearing cap bolls u“""’
specified Stage 2 angle SPF8 G
flustration). On Phase | and Hﬂ:‘,
it an angie-measuring gauge is not g
tighten the bols in sequence 10 The
E‘Iﬂl?!ﬂq‘.ﬂ-hﬂm wnf
a7 'On Phase Iil modeis, once the B
bean tightened to the Stage 2 and®




¢ glackan all the bolts complidely
working | thia moversga of lha bghtening
gaguenca. Again, working proQgrisssively and in
Pa gagisnca shown, lighien tha bofis (o (har
Siaon ) torgus setting. Finally tighten tha bolts in
secuo through the specified Stage 4 angle

Ty

“M Chack thad Tho crankshall rotales frealy
lﬂ'h'l-l!l‘l:leﬂ-lJ-l"lll han nstall 1 remaning
mponants as described in parsgraphs 28
i

18 Piston/connecting rod
assembly - refitting and big-end
bearing running clearance check

¥

“tl‘: TT"'E Infgemahion BOONES G o
encird e Begring sheils. Lingersize shels
8 rof graced

Selection of new bearing shells
1 New basring shelis are selectod using the
15 marks an 1B crankehaf
2The crankshaft markings are stamped
0N Bhe side of Mo 1 cylinder crankowab
W1 tha timing chain and of the crankshaft) or
. the side ol Na 4 cylinder crankwed (a1 the

Ll i

1035k | .. tighten the makn bearing cap bolts to the Stage 1

ftywhiesl'driveplats and ol ihe crankshaf). Tha
four-dight coda refers fo tha big-and (Grankpn)
journal diarmaiers - the firsd Aumbar in the
sequence i for No 1 crankpin, and tha last for
Mo 4 crankpin. Tho five-dsgilt coda slampad
on Mo 1 eylindes erankweb reters 10 mdln
baaring joumal sizes [sea Seclion 18§

31 Obitain tha Identification number of boih the
relgvant crankanall jpurmal and the cylnoer
block baaring bDeoee, and se|eci the corract
grada of bearing shedl reguired for asch
journal wsing the relevant following tabsa, The
grads of each shell 12 indscated by a dab ol
panit on tha side of fhe shiad

Crankshalt code Bearing shell grade

0 Bistk
1 Broimn
2 Gresn

Big-end bearing running
clearance check

4 Clean the backs of tha beanng shells, and
the Bearing locations in balth the connecting
4 &nd beanng cap

3 Press the bearing shielis ino thalr locations,
areuring that the tab of each shell ENpages in
this recess in the connecting rod and cap [sen
IHustration]. Take care not 1o touch any
shell's beanng surace with your fingers, and
Ensure tht the shalis are comectly Instalied o
that the upper shall all holais comacily sbgnsd
with connacting rod all hole, i The origingl
Dearing shelis are being wveed for the chack,
ensurs that they ane refitted in their original
lacations. The clearance can be ehecked in
either of twa ways,

6 One method is 1o rofit the big-and bearing
CAp 1o he connacting rod, enzuring that they
are ited the correct way round, with the
mmlnm.mnmwmmm
:'5 corecily tightened, use an Intarnal

& vaimiled caliper o meg

intarnal diamater of aach mamtundh;:h";
bearing sheils. It the dlametsr of amch

torgua setting . . .

comesponding erankshaft joumal is measurad
and then subirected from the baading Imtennal
digmetes, tha rasult will be the big-end
bearing running clearance.

7 The second, and mom accurate, mathod s
1o uss Plastigauge (soe Section 18}

8 Ensura that the bearing shells are comecily
fitted. Place a strand of Plastigauge an aach
(Cleaned) crankpin j[ourmal.

9 Ralit the (claan] pistonfconnecting rod
assemblies to the crankshaft, and refit the
bsg-end beaning caps, using this marks mada
or noted on removal 1o ensura that they are
fitted thi correct way round

10 Tighten the baasning cap nuts &S descrbad
below In paragraph 22, Take carm noti to
disturty tha Plastigauge, nor o rotate tha
connecting rod  during the tightening
BEQUBNCE,

11 Dismantla the assemblies withoul rotating
he connecting rods. Lise the scals printed on
the Flastigauge anvelopa to obtain the big-
ond baating running claarance.

12 It the claarance ls nok a= spocified, the
Deaning shells may be the wrong size (or
axcessvaly worn, il the original shalls ara
oeng re-used). Make sure that no dirt or oll
was trapped between the bearng shalls and




the caps or connecting rods when the
ﬂ-mrm was measured. If the Plastigauge
WaS wider at one end than at the othar the
Crankpinge may be taperad,

12 I the clearance is not as spacified with
the ariginal bearing shells, repeat the
ehiecking procedurs using rew bearing shalls.
W-the clearance is not as specified even with
new bearing shells, then sesk the advice of o
Nissan dealer or suitahla englne cwarhaul
specialist. Thay will be able fo advise you on
the Dest course of action, and whethaer o nat
It will be mecessary to have the crankpin
pournals reground and it undersize shalls

14 Whare necessary, obtain 1he required
grades of bearing shell, and rapeatl the
running clearance chacking procedure as
describead above,

15 On comphation, carafully scraps awiay al
traces of the Plastigauge material from the
crankshall and bearing shofls, Usa your
fingernall, or a wooden or plastic scraper
which is unlikely o score the bearing
suriaces,

Final piston/
connecting rod refitting

18 MNote that the following procedure

aasumes thai the crankshal and main baarkng
lpdder/caps are in place fses Section 15),

17 Ensure thal the besring shells are
eorrecily fitted as described In paragraphs 4
and 5. if new shells ara being fitted, ensura
fhat all traces of tha protective gronss ar

T e oty
Spective cylinder, and
gantly tap it into position
Cleaned off using paraffin. Wipe dry the shalis
and connecting roeds with a lint-frea clath
18 Lubricate the cyiinder bores 1t 8 pistons
anc piston rings, then lay ouw each
pElon‘connecting rod assern By in s
respective positon
6 S sty o1 ke
i «0i FINGE are sl spoced an deser b
i Zaction 17, then ciamp them in position
WIin & piston  ring [a8&
illustration)
20 Insert the piston/connecting sad asssmibh
e the top of Cyincar No 1 f.--_,. & Fal tha
puston front marking fin the foom of aithes ar
armow or 8 dol) on the piston or . :
liming chofn side of the bers, Using a block af
wood or hammer handls Iaing r
ooy, lap the pssembly into the ¢ ¥ i
the plston crown k= flush with the top of tha
E:,"-"lﬂ-EII' |G j"uﬂrallﬂﬂ]
21 Ensure that the bearing shell = s
Coerilly installad. Liberally Rsbricate the
crankpin and both baanng shells, Taking cars
not to mark the eylinder bores, tag the
piston/cannacting rad assambly dowemn the
bore and onio the crankpe. FAalit the blg-end
bearing cap. tightaning s refaining nuts
fnger-tight af first. MNate that the faces with
the rdentilication marks must match (which
means that the h&a.'-r'.;: shige! :"_"-:.HFIFII:I labs
abut wach otihar),
22 Tighten ihe Deanng cap retaining nuls 1o
their Stage 1 torgue setting, using a torgue
wrench and suitable sockal. Then fightan
them althar thraugh the speciflad Stags 2

Compresacor

ficles wrkd

24 Fuft the reamaining 5

Cormecting nod x

25 Refit ne cylinder head -

and sump a8 describad in B :
ar

Chapier iss apalicakis) i -

20 Engine -
initial start-up after everhay|

1 Wilh tha engine
double-chack f a8

Invvets. Maks a f

fefittasd in tha Vel
and Conlam
1 Chiscl that Earything has
Deén reconnecied, and 1t [

e

a1 1heere g py iy

e Engine Coenpariwm

¥ Aamove 1Mae soark ¢ aE

S THNTICH § TR piUgE, Bnd disabls B
NI System by disconrsciing Fha ition

HT eoll lagd fram the FEmbulor can, and

A FEES Wl im

aarthires 2 ar 1+ Srder |

T R 1T Eyhioe Boch. Use & jumess
B3l of Difmidar wire 1o maks G b
o
Jd Tum the engne on tha wartor il the ol
pressure waming light goes ouf, Aokl the
Spark plugs, and reconnect the spark plug
HT) leads, rederring e Chanter | fo fiurtha

flarmation. Reconnect the HT lsads io the
EAr e bor

# San the engme, nating That this may {nks &
lithe longnr {Ran usual, dus (o the el syshom
§ MR Dear 3 l_,! _I'f.'uE"'I

angana o8 idling, check fof fie

SOl
5 Whila the
walsr and o leaks, Don't ba alarmed if thers
ara pome ookl smalls anid SmoeeE Inaim [!.'I"I'I.
gatting hat and Buming off oil daposbs

& Assuming all s well, kesp the snging iding
uritll hat walss b= 1ed coculating Threigh The
fon heosal. Shan swatch ot the iina

7T Chock the igniton timing and (ha ki spesd
sattings (as appropriabe); then swich e
enging olf.

& After 8 few minutes, recheck the ol 890
cooiand levels B described in Chapler 1, and
iop-UiG 85 NECOESEY,

g If they were lightened as descrioed, thes &
ne nesd to re-tighten tha cylinder head bofs
oo the engne has fired run eftar rassam
10§ reaw pisicna, rings or crankshalt beanngs
have bean fitied, the angse must ba tnebed &5
Mg, Ared Fr-in for the first 500 miles [BO0AME
Do mot operals the angine a1 ‘|I..ﬂ'-"|'|I"|:|'|-':|]'Lml
alfow it b labour @t low engine speeds in B
e, 1 is secomemandad that the ofl and e
b charsged at the and of this pancd.

-I-li'.

R I

, B
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Chapter 2 Part C:

Engine removal and overh

aul procedures

Contents

Crackshatt - inapecticn ...

Crankshalt - refittry] and maﬁ hl:ﬂl‘u‘rgt runnnng -:Eaararr::e check ... 18

Crankshalt - remenal oL

whmbwuﬁm-chmw;;-ﬁ]mm.... e
wr'-eaﬂ-ﬂraﬂmlling..

P and vahes - chearing and
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Engine and auiomatic transmisaicn - rer

Degrees of diffic
Eay sl
novice with Bt

| Experiong

e e e

i, | Fairly easy, sutaie
=22 | fior Deaginner with
X | someexperdence 3% | DIY mechanc

L

11

e
T, separation and

5
4

ulty

Enging overhaul - dismantling SSqUAEnNCE . .....«.any st

Engirmuwhaul-gm-a{ajinrmﬁm--...--....
Enging overhaul - reasSeMDlY SEQUBMNCE . . . .. - .-
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Ganaral information .. ...

Main and big-end Dearings - inspection ..

Paton rings - refitting ... ..

Piston’conmecting rod assembly - inspedtion ...
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runnir chearance check .. ... .
Piston‘connecting rod assembly - re

el et

i IFuhndfﬁulL ;
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2., | Diffcul, suitable for T, | Very cificu,

suitabia for expert DIY
or professional

Specifications
Cylinder head

Maimen gasioet face QIO | 2000y s e e b e e

Cyinder haad height:

0.1 mm

1178 15 1180 mm
13606 to 1371 mm

TE000 to PE00 mm
TE.010 o TE020 mm
76,020 1o TE.030 mm
0.5 mim and 1.0 mm

B6.000 1o BE,.010 mm
86,010 to 85,020 mm
86.020 to B8.030 mm
0.2 rem




Chapter 2 Part C:

rhaul procedures

Engine removal and ove

Contents

Grankshaft - INSPECHION . . ... uvasarvnmarrnnecnnrerrrer ttr 14
Crankshaft - refitting and main bearing running clearance check . . . 18
Crankshaft ~TeMOVE] ... ... vrarnsseannnnorsennnnnestcite 11
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overhaul procedures 2( -

Conversely, 8 lected engine may
5 q':',,m"' ’ oty e,
QUM< L e oil consumption is an indication
iston rings, valve seals and/or valve
iy e in need of attention. Make sure
mdesua:eaks are not responsible before
ml}d(i; that the rings and/or guides are
o SF;'larlclrm a compression test, as
WO, od in Part A or B of this Chapter (as
Iincsb!e}. to determine the likely cause of

m. . :
ﬁm:he oil pressure with a gauge fitted in
of the oil pressure switch, and compare
it with that specified. If it is extremely low, thg
main and big-end bearings, and/or the oil
pump, are probably worn oui.' ?
§ Loss of power, rough running, knO::RIHQ or
metallic engine noises, excqsswe vaive gear
noise, and high fuel consumption may aiso point
to the need for an overhaul, especially if they are
al present at the same time. If a complete service
does not remedy the situation, major mechanical
\work is the only solution. :
6 An engine overhaul involves restoring all
internal parts to the speci{jcatior! of a new
engine. During an overhaul, the pistons and
the piston rings are renewed. New main and
big-end bearings are generally fitted; if
necessary, the crankshaft may be renewed, to
restore the journals, The valves are also
serviced as well, since they are usually in less-
than-perfect condition at this point. While the
engine is being overhauled, other
components, such as the distributor, starter
and alternator, can be overhauled as well. The
end result should be an as-new engine that
will give many trouble-free miles. Note:
Critical cooling system components such as
the hoses, thermostat and water pump should
be renewed when an engine is overhauled.
The radiator should be checked carefully, to
ensure that it is not clogged or leaking. Also, it
153 good idea to renew the oil pump
Whenever the engine is overhauled.
T Before beginning the engine overhaul, read
through the entire procedure, to familiarise
yourself with the scope and requirements of
the job, Overhauling an engine is not difficult if
you follow carefully all of the instructions,
have the Necessary tools and equipment, and
Pay close attention to all specifications, It can,
be]never. be time-consuming. Plan on the car
g off the road for a minimum of two
gosks, specially if parts must be taken to an
"‘:e““g Works for repair or reconditioning.
ks 1h2? ::;' a::g:gi:?‘ of parltsl, and make
&QUipment arg o y special tools and
Work can b, alr}ed in ‘advance. Most
o e done with typical hand tools,
5 a!ear::q_mb:r fof precision measuring
e i“hey?“us?:);r‘;snactmg parts to
ineeing v . enewad.'Oftan. the
Bivan, 8 Works will handle the inspection
'mdh}o?d can offer advice concerning
: 2Ning and renewal. Note: Alw.
Wit until the engr A
dismany ed ngine hgls been completely
mﬁﬁaﬁy ihasnd' until all components
Cylinder block/ crankcase and

the crankshaft) have been inspected, bg{org
deciding what service and repair opera ?:s
must be performed by an engineering Wo e
The condition of these components will be ;
major factor to consider when dstf:rmin n'g
whether to overhaul the original engine, or o]
buy a recanditioned unit. Do not, therefore,
purchase parts or have overhaul work done on
other components until they have been
thoroughly inspected. As a general rulla. time
is the primary cost of an overhaul, so it does
not pay to fit worn or suh-slandgrd paﬁ‘s.

8 As a final note, to ensure maximum life {md
minimum trouble from a reconditioned engine,
everything must be assembled with care, in a
spotlessly-clean environment.

3 Engine removal-
methods and precautions

1 If you have decided that the engine must be
removed for overhaul or major repair work,
several preliminary steps should be taken.

2 Locating a suitable place to work is
extremely important. Adequate work space,
along with storage space for the vehicle, will
be needed. If a workshop or garage is not
available, at the very least, a flat, level, clean
work surface is required.

3 Cleaning the engine compartment and
engine/transmission before beginning the
removal procedure will help keep tools clean
and organised.

4 An engine hoist or A-frame will also be
necessary. Make sure that the equipment is
rated in excess of the combined weight of the
engine and transmission. Safety is of primary
importance, considering the potential hazards
involved in remaving the engine/transmission
from the vehicle.

S If this is the first time you have removed an
engine, an assistant should ideally be
available. Advice and aid from someone more
experienced would also be helpful. There are
many instances when one person cannot
simultaneously perform all of the operations
required when lifting the engine out of the
vehicle.

6 Plan the operation ahead of time. Before
starting work, arrange for the hire of, or
obtain, all of the tools and equipment you will
need. Some of the equipment necessary to
perform engine/transmission removal and
installation safely and with relative ease (in
addition to an engine hoist) is as follows: a
heavy-duty trolley jack, complete sets of
spanners and sockets as described in the
front of this manual, wooden blocks, and
p|9nt~,f of rags and cleaning solvent for
mopping up spilled oil, coolant and fuel, If the
hoist must be hired, make sure that you
arrange for it in advance, and perform all of
the operations possible without it beforehand
This will save You money and time, :
7 Plan for'the vehicle to be out of use for
quite a while. An engineering works will be

uired to perform some of the work which
;ﬁg do-it-yourselfer cannot -;a_caomp‘!

without special aquipment.-__msae--.:%ta;?;
often have a busy schedule, so it woul i
good idea to consult them before rem::tm.
the engine, in order to accurately estimal e
amount of time requlr::e;o rg:‘uild ‘or repa
components that may work. .

8 'Als:;ys be extremely careful when removing
and refitting the engine/transmission. Serious
injury can result from careless act_lons. Pla_n
ahead and take your time, and a job of this
nature, although major, can be accomplished
successfully. T

9 The engine and transmission is removed
from under the vehicle on all models

described in this manual.

\
Y

4 Engine and manual
transmission - removal,
separation and refitting

Removal

Note: The engine can be removed from the
car only as a complete unit with the
transmission; the two are then separated for
overhaul. The engine/transmission unit is
lowered out of position, and withdrawn from
under the vehicle, To allow adequate
clearance underneath the vehicle, there
should be at least 75 cm between the front
bumper and the ground when the vehicle is
raised and supported.
1 Apply the handbrake, then jack up the front
of the car and support it on axle stands
bearing in mind the note at the start of this
Section (see Jacking and vehicle support).
Remove both front roadwheels.
2 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Section of this manual).
3 Undo all the retaining screws, and remove
the undershields from underneath and around
the engine.
4 Remove the bonnet as described in
Chapter 11.
5 Drain the cooling system (see Chapter 1),
saving the coolant if it is fit for re-use.
6 Drain the transmission oil as described in
{_Jhapter 1. Refit the drain and filler plugs, and
tighten them to their specified torque settings.
7 If the engine is to be dismantled, working as
desqnbed in Chapter 1, drain the oil and if
reqmret:i remove the oil filter. Clean and refit
the drain plug, tightening it to the specified
torque.
8 Remove the radiator, complete with hoses
and cooling fans, as described in Chapter 3,
?h:\glrkingtas described in Chapter 5, remove
emator and di i
the starter motor. eeouiat e Wy fom

10 Remove the power steerin
u
:jescribad in Chapter 10, LR
1 On carburettor engines, disc
i onnect the
following from the carburettor and inlet
manifold, as described in Chapter 4A:
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nsmission mounting, then undo the retaining
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gugfél-::%cen and remove the through—b.olt
left-hand engine/transmission
mounting. Undo the three bolts securing the
mounting to the transmission, and manoeuvre
the mounting out of position. Recover ;ha
rubbers from each side of the mounting
bracket, if they are loose.
26 Make a final check that any components
which would prevent the removal of the
engine/transmission from the car have been
removed or disconnected. Ensure that com-
ponents such as the gearchange link rods are
secured so that they cannot be damaged on

from the

removal.

four bolts and

s). On 2.0 litre
ring which is
transmission

27 If available, a low trolley should be placed
under the engine/transmission assembly, to
facilitate its easy removal from under the
vehicle. Lower the engine/transmission ass-
embly, making sure that nothing is trapped or
damaged. Enlist the help of an assistant during
this procedure, as it may be necessary to tilt
the assembly slightly to clear the body panels
(seeillustration). Great care must be taken to
ensure that no components are trapped and
damaged during the removal procedure.

28 Withdraw the assembly from under the

vehicle.
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4.21a F'rio to removal, mark_ the position
of the front engine/transmission mounting
through-bolt (arrowed) on its bracket

4.22a Undo the four bolts and washers...

Refitting

34 If the engine and transmission have been
separated, perform the operations described
below in paragraphs 35 to 39. If not, proceed
as described from paragraph 40 onwards.

35 Apply a smear of high-melting-point
grease to the splines of the transmission input
shaft. Do not apply too much, otherwise there
is a possibility of the grease contaminating the
cluteh friction plate.

36 Ensure that the locating dowels are
correctly positioned in the engine or

transmission, and that the releass bearing is
correctly engaged with the fork.

37 Carefully offer the transmission to the
engine, until the locating dowels are engaged.
Ensure that the weight of the transmission is
not allowed to hang on the input shaft as it is
engaged with the clutch friction plate.

4.27 _(:aremlly lower the en gine/
transmission downwards and out of
Position

engine/transmission mounting through-
bolt (arrowed)

4.22b ... and remove the centre member
from underneath the engine/transmission

38 Refit the transmission housing-to-engine
bolts, ensuring that all the necessary brackets
are correctly positioned, and tighten them to
the specified torque setting.

39 Refit the starter motor and tighten the
retaining bolts.

40 Position the engine/transmission assembly
under the vehicle, then reconnect the hoist
and lifting tackle to the engine lifting brackets.
41 With the aid of an assistant, lift the
assembly up into the engine compartment,
making sure that it clears the surrounding
components.

42 Refit the rubbers to the left-hand engine/
transmission mounting bracket, ensuring that
their pins are correctly seated in the bracket
holes. Manoeuvre the mounting into position,
then fit the bolts securing it to the
transmission and tighten them to the specified
torque setting. Insert the through-bolt and
nut, tightening it by hand only at this stage.

43 Fit the rubbers to the right-hand body
mounting bracket, ensuring that their pins are
correctly seated in the bracket holes. Refit the
mounting to the top of its bracket, and tighten
its retaining bolts to the specified torque
setting. Insert the through-bolt and nut,
tightening it by hand only at this stage.

44 _Ensure that all the mounting rubbers are in
position. On 2.0 litre engines, refit the stopper
rng to the rear engine/transmission mounting.
M.angauvre the centre member into position,
aligning it with the engine mountings, and refit
its mounting bolts and washers. Tighten the

centre member mounting bolts to the s ifi
torque (see illustration overleaf). iy

2C




Engine removal and overhau

= e retaining bolts, and ramp'-_'a'lbe
; ﬂ"’?m?m the sump flange to gain
: Wudwlﬂm torque converter retaining boits.

en and remove the visible bolt then,

gﬁ:m # pm;ey, undo the remaining bolts
ing the torque converter to the driveplate
[ g5 they become accessible, There are four
} total.
?:ﬁ;nensure that the torque converter does
| ot fall out as the transmission IS rernovegi.
wanmposfrjonusingalengthofmetal strip
polted to one of the starter mator bolt holes.
20 Ensure that both engine and transmission
are adequately supported, then slacken and
remove the bolts securing the transmission
housing to the engine. Note the correct fitted
] itions of each bolt (and, where fitted, the
relevant brackets) as they are removed, o use
as a reference on refitting.
o1 Carefully withdraw the transmission from
the engine. If thay are loose, remove the
Jocating dowels from the engine or
transmission, and keep them in a safe place.

Refitting

22 If the engine and transmission have béen
separated, perform the operations described
below in paragraphs 23 to 28. If not, proceed
as described from paragraph 29 onwards.
23 Prior to joining, ensure that the torque
converter is correctly engaged with the
transmission. This can be checked by
measuring the distance from the converter
mounting bolt holes to the transmission
mating surface; if the converter is correctly
Seated, this distance will be at least 15.9 mm.
24 Ensure that the locating dowels are
Correctly positioned in the engine or
transmission,
25 Carefully offer the transmission to the
engine, and engage it on the locating dowels.
Refit the transmission housing-to-engine
:?:m:;:ng that all the necessary brackets
=lly positioned, and tighten them to
the specified torque settings.
m:::\hﬁ;re :_he torque converter retaining
S tee rMed) installed prior to removal.
thse: in meﬂ*-lgﬂj:;g:erahgles with the
etaining botts, v ana Install the
T‘g’!tl;‘:;he _;orqua conver?er retaining
S plmetEd torque setting, then refit
hten ita retainﬁn ob:::te Sump and securely
Refit the st e ;
iing bojts arter motor and tighten the

2 Pogy .
on the engine/transmission assembly

mh;::;t;z:licle, then reconnect the hoist
2 Wit % e to the engine lifting brackets.
© aid of an assistant, lift the

“’ﬁking :uup into !ha engine compartment,
t:: that it clears the surrounding

2 .
Refit the rubbers to the left-hand engine/
their i mounting bracket, ensuring that
| bolgg, € Correctly seated in the bracket
: the mounting inte position,

socket and extension bar to rotate the

ther.r. fit the bolts securing it to the

transmission and tighten them to thﬂSPw‘ﬁeg
torque setting. Insert the through-bolt an
nut, tightening it by hand only at this stage.
32 Fit the rubbers to the right-hand body
mounting bracket, ensuring that their pins are
correctly seated in the bracket holes. Refit the
mounting to the top of its bracket, and tighten
its retaining bolts to the specified torque
setting. Insert the through-bolt and nut,
tightening it by hand only at this stage. ;
33 Ensure that all the mounting rubbers are in
position, and refit the stopper ring to the rear
engine/transmission mounting. Manoeuvre the
centre member into position, aligning it with the
engine mounting, and refit its mounting bolts
and washers. Tighten the mounting bolts to the
specified torque.

34 Refit the through-bolt and nut to the rear

engine/transmission mounting, tightening it by

hand only. ’

35 Rock the engine/transmission to settle it

in position, then tighten the front, right- and

left-hand mounting through-bolts to their
specified torgue settings.

36 The remainder of the refitting procedure is

a direct reversal of the removal sequence,

noting the following points:

a) Ensuring that the wiring harmess is
correctly routed and retained by all the
relevant retaining clips, and all connectors
are correctly and securely reconnected.
Prior to refitting the driveshafis to the
transmission, renew the driveshaft oil
seals as described in Chapter 7B.

c) Ensure that all coolant hoses are correctly
reconnected and securely retained by
their retaining clips.

d) Adjust the accelerator cable as described
in the relevant Part of Chapter 4.

e) Connect and adjust the selector and kick-
down cables as described in Chapter 78.

f) Refit and adjust the auxiliary drivebelt(s)
as described in Chapter 1.

a) Refill the engine and transmission with
correct quantity and type of lubricant, as
described in the relevant Sections of
Chapter 1.

h) Refill the cooling system as described in
Chapter 1.

) On completion, start the engine and
check for leaks,

b

]

o
e

6.3a On 2.0 litre models, remove maoil
filter housing . .

1

from a tool hire shop. Before the engine is

mounted on a stand, the flywheel should be

removed, so that the stand bolts can be
tightened into the end of the cylinder
block/crankcase.

2 If a stand is not available, it is possible to
dismantle the engine with it blocked up on a
sturdy workbench, or on the floor. Be extra-
careful not to tip or drop the engine when
working without a stand.

3 If you are going to obtain a reconditioned
engine, all the external components must be
removed first, to be transferred to the
replacement engine (just as they will if you are
doing a complete engine overhaul yourself).
These components include the following (see
illustrations below and ovewrleaf):

a) Alternator, power steering pump andfor
air conditioning compressor mounting
brackets (as applicable).

b) Distributor, HT leads and spark plugs
(Chapters 1 and 5B).

c) Coolant pump and thermostat/coolant
outlet housing(s) (Chapter 3).

d) The carburettor/fuel injection system com-
ponents (see relevant Part of Chapter 4).

e) All electrical switches and sensors, and
the engine wiring harness.

f) Inlet and exhaust manifolds (see relevant
Part of Chapter 4).

g) Oil filter housing - 2.0 litre engines only.

h) Fuel pump - carburettor engines
(Chapter 4A).

i) Engine mountings (Part A or B of this
Chapter).

J) Flywheel/driveplate (Part A or B of this
Chapter).

Note: When removing the external com-
ponents from the engine, pay close attention
to q’era.l‘ls that may be helpful or important
during refitting. Note the fitted position of

gaskets, seals, spacers, pins, washers, boits
and other small items. :

S T

6.3b ...and recover the
Special s
collars from the cylinder block-dll.g:flﬂﬂngs

It is much easier to dismantle and workon
the engine if it is mounted on a pdﬂth_g-
engine stand. These stands can often be hired

2C
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7 Haraza

v

6.3d Exploded view of the eylinder block and associated com

ponents - 2.0 litre (Phase Il) engine

oo 8 Flywheel/driveplate 15 Piston rings 22 Oil baffle plate

; gl"ﬂﬂdsr block 9 Cover plate 16 Piston 23 Oil baffle plate

¥ N°°*Bﬂl pump 10 Main bearing inserts 17 Gudgeon pin 24 Aluminium sump

§ rmator bracket 11 Crankshaft thrustwashers 18 Circlips 25 Batfle plate
0""’::5 chain cover 12 Crankshaft 19 Small-end bush

18 Main bearing caps

7 !
Oil Pump Pick-up/strainer 14 Main bearing ladder

26 Pressed-stesl sump
20 Connecting rod and big-endcap 27 Drain plug
21 Big-end bearing inserts

28 Cover plate
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12 If the valves are in satisfactory condition,
they should be ground (lapped) into their
respactive seats, to ensure a smooth, gas-
tight seal. If the seat is only lightly pitted, or if
it has been re-cut, fine grinding compound
only should be used to produce the required
finish. Coarse valve-grinding compound
should not be used, unless a seat is badly
pumned or deeply pitted. If this is the case, the
cylinder head and valves should be inspected
by an expert, to decide whether seat re-
cutling, or even the renewal of the valve or
seat Insert (where possible) is required.

13 Valve grinding is carried out as follows.
Place the cylinder head upside-down on a
bench.

14 Smear a trace of (the appropriate grade
of) valve-grinding compound on the seat face,
and press a suction grinding toal onto the
valve head. With a semi-rotary action, grind
the valve head to its seat, lifting the valve

928 Fip gy T
Fit the Spring with its closer-
Coils at the bottom. .,

pitched

ccasionally to redistribute the grinding
ggf:poun'd ¥see illustration). A light spring
placed under the valve head will greatly ease
this operation.
15 lfp:oarse grinding compound is being
used, work only until a dull, matt even surface
is produced on both the valve seat and the
valve, then wipe off the used compound, and
repeat the process with fine compound. When
a smooth unbroken ring of light grey matt
finish is produced on both the valve and seat,
the grinding operation is complete. Do not
grind-in the valves any further than absolutely
necessary, or the seat will be prematurely
sunk into the cylinder head.
16 When all the valves have been ground-in,
carefully wash off all traces of grinding
compound using paraffin or a suitable solvent,
before reassembling the cylinder head.

Valve components

17 Examine the valve springs for signs of
damage and discoloration. The specified
Nissan procedure for checking the condition of
valve springs involves measuring the force
necessary to compress each spring to a
specified height. This is not possible without the
use of the Nissan special test equipment, and
therefore spring checking must be entrusted to
a Nissan dealer. A rough idea of the condition of
the spring can be gained by measuring the
spring free length, and comparing it to the
length given in this Chapter’s Specifications.

18 Stand each spring on a flat surface, and
position a square alongside the edge of the
spring. Measure the gap between the upper
edge of the spring and the square, and

compare it to the out-of-square limit given in
the Specifications.
19 If any of the sg
distorted or have lost t ion, oDt
complete new set of springs. It I_s_ normal to
renew the valve springs as a matter of course
if a major overhaul is 'heing:carria_d out.

20 Renew the valve stem oil seals regardless
of their apparent condition.

springs are damaged,
heir tension, obtain a

‘9 Cylinder head -
reassembly

1 Refit the spring seat then, working on the
first valve, dip the new valve stem seal in fresh
engine oil. Carefully locate it over the valve and
onto the guide. Take care not to damage the
seal as it is passed over the valve stem. Use a
suitable socket or metal tube to press the seal
firmly onto the guide (see illustrations).

2 Lubricate the stems of the valves, and
insert the valves into their original locations
(see illustration). If new valves are being
fitted, insert them into the locations to which
they have been ground.

3 Locate the valve spring on top of its seat,
ensuring that the spring is fitted with its
closer-pitched coils at the bottom, then refit
the spring retainer (see illustrations).

4 Compress the valve spring, and locate the
split collets in the recess in the valve stem
(see illustration). Release the compressor,
then repeat the procedure on the remaining
valves.

9.1b ... an(_j press a new oil seal onto th
valve guide using a suitable socket

G RN R
9.2 Lubricate the valve stem, and slide tha-
valve into its respective guide

¥
&K IR
4 Install the collets, notin
grease to help keep the cdl!o?at::pl:::h?;n
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11.3 On 2.0 litre engines, the main
pearing caps should be numbered 1to 5
(arrowed)

each cap in some way as to indicate its
correct fitted orientation and position. This wle
avoid the possibility of installing the caps in
the wrong positions and/or the wrong way
around on refitting.

14 Withdraw the bearing caps, and recover
the lower main bearing shells. Tape each shell
to its respective cap for safe-keeping.

15 Carefully lift out the crankshaft, taking
care not to displace the upper main bearing
shells (see illustration).

16 Recover the upper bearing shells from the
cylinder block, and tape them to their
respective caps for safe-keeping. Remove the
thrustwasher halves from the side of No 3 main
bearing, and store them with the bearing cap.

12 Cylinder block/crankcase -
cleaning and inspection

W

Cleaning

1 Remove all external components and
electrical switches/sensors from the block. For
complete cleaning, the core plugs should
ideally be removed. Drill a small hole in the
Plugs, then insert a self-tapping screw into the
hc_nle. Pull out the plugs by pulling on the screw
With a pair of grips, or by using a slide hammer.
2 Scrape all traces of sealant from the
cylinder block/crankcase, and from the main
Ing ladder (where fitted), taking care not

to damage the gasket/sealing surfaces,

H27204

1 :
2-1?3 On 1.6 litre models, cylinder bore
digi co::n be determined from the four-
e Th{A} Starn_ped on the base of the
e five-digit code (B) is for the
Main bearing bores

. . % "L

11.15 Lifting the crankshaft out of position

3 Remove all oil gallery plugs (where fitted).
The plugs are usually very tight - they may have
to be drilled out, and the holes re-tapped. Use
new plugs when the engine is reassembled.

4 If any of the castings are extremely dirty, all
should be steam-cleaned.

5 After the castings are returned, clean all oil
holes and oil galleries one more time. Flush all
internal passages with warm water until the
water runs clear. Dry thoroughly, and apply a
light film of oil to all mating surfaces and the
cylinder bores, to prevent rusting. If you have
access to compressed air, use it to speed up
the drying process, and to blow out all the oil

holes and galleries.
Warning: Wear eye protection

A when using compressed air!

6 If the castings are not very dirty, you can do
an adequate cleaning job with hot (as hot as
you can stand!), soapy water and a stiff brush.
Take plenty of time, and do a thorough job.
Regardless of the cleaning method used, be
sure to clean all oil holes and galleries very
thoroughly, and to dry all components well.
Protect the cylinder bores as described
above, to prevent rusting.

7 All threaded holes must be clean, to ensure
accurate torque readings during reassembly.
To clean the threads, run the correct-size tap
into each of the holes to remove rust,
corrosion, thread sealant or sludge, and to
restore damaged threads (see illustration). If
possible, use compressed air to clear the
holes of debris produced by this operation.

GINGI] A good alternative is to inject
an aerosol water-dispersant
fulericant into each hole,
using the long tube usually
Supplied.

Warning: Wear eye protection
when cleaning out these holes
in this way!

o e AR

8 Apply suitable sealant to the n '

; ew oil galle
plugs, and insert them into the holes in thg
block. Tighten them securely.

9, If the engine is not going to be reassembled

right away, cover it with a large plastic bag to

keep it clean; protect all mating surfaces and

t Y S as de
Ile c ““del b{)le SCr bed abOVB to
i [

12.7 Cleaning a cylinder block threaded
hole using a suitable tap

Inspection

10 Visually check the casting for cracks and
corrosion. Look for stripped threads in the
threaded holes. If there has been any history
of internal water leakage, it may be worthwhile
having an engine overhaul specialist check
the cylinder block/crankcase with special
equipment. If defects are found, have them
repaired if possible, or obtain a new block.

11 Check each cylinder bore for scuffing and
scoring. Check for signs of a wear ridge at the
top of the cylinder, indicating that the bore is
excessively worn.

12 Check the bore of each cylinder for
scuffing and scoring.

18 Measure the diameter of each eylinder
bore 10 mm from the top of the bore, both
parallel to the crankshaft axis and at right-
angles to it. Repeat the procedure measuring
the bore diameter 60 mm from the top, and
then 100 mm from the top, so that a total of
six measurements are taken. Using the
measurements obtained, calculate the
cylinder taper and cylinder out-of-round
dimensions. Note: The cylinder bore grades
are stamped on the cylinder block. On 1.6 litre
engines, the grades are stamped on the
flywheel end of the cylinder block base; there
are two sets of codes - the four-digit code fs
for the cylinder bores, the first number in the
sequence is for No 1 cylinder and the last for
No 4 (the five-digit code is for the cylinder
block main bearing bores - see Section 18).
On 2.0 litre engines, the grades are stamped
on the cylinder block upper gasket face, at the
front of each bore (see illustrations).

12.13b On 2.0 litre models, the cylinder

bore grades (arrowed) a
re stam o
cylinder head mating suﬂm i
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Prise out the circlips, then press
i gudgeon pin out of the piston

ine the gudgeon pin, piston bore and
;:n::;?;g-amd sﬁwalfend bearing for signs: of
wear or damage. If the necessary measuring
equipment is available, the amount of wear
can be assessed by direct measurement, a_nd
the piston-to-gudgeon pin, and gudgeon pin-
to-small-end clearances can be ca[chqted.
16 If the gudgeon pin and connectmg{ r‘od
small-end bush are worn or the specified
clearance is exceeded, this can be cured by
renewing both the pin and bush. Bush
renewal, however, is a specialist job - press
facilities are required, and the new bush must
be reamed accurately.
17 If the gudgeon pin-to-piston clearance is
greatly exceeded, both the piston and pin
should be renewed as a matched pair. Note
that this clearance is not as critical as the
gudgeon pin-to-small-end clearance, since
the pin is retained by circlips.
18 The connecting rods themselves should
not need renewal, unless seizure or some
otner major mechanical failure has occurred.
Check the alignment of the connecting rods
visually, and if the rods are not straight, take
them to an engine overhaul specialist for a
more detailed check.
19 Examine all components, and obtain any
New parts from your Nissan dealer.
2 Position the piston so that the frant
marking on the piston crown (either in the form
ol an amow or a dot) is positioned correctly in
felation to the oil hole in the connecting rod
shaft (see illustrations). With the piston and
o correctly mated, the piston front marking
Will face towards the timing chain end of the

1321 Ensure that the piston and
Ng rod are carrectly mated, then
gudgeon pin into position , , .

@ 27228

13.20a Correct connecting rod/piston
fitting orientation - 1.6 litre models

1 Piston grade number

2 Front marking (arrowed)

3 Connecting rod oil hole

4 Connecting rod cylinder number marking
fmaybe on opposite side of rod)

engine, and the connecting rod oil hole will
face the rear of the cylinder block,

21 Apply a smear of clean engine oil to the
gudgeon pin. Slide it into the piston and
through the connecting rod small-end (see
illustration), Note: Gudgeon pin installation
will be greatly eased if the piston is first
warmed (see paragraph 14). If necessary, tap
the pin into position using a hammer and
suitable punch, whilst ensuring that the piston
is securely supported.

22 Check that the piston pivots freely on the

13.20b Correct connecting rod/piston
fitting orientation - 2.0 litre models

1 Piston grade number

2 Front marking (arrowed)

3 Connecting rod oil hole :

4 Connecting rod cylinder number marking
(maybe on opposite side of rod)

rod, then secure the gudgeon pin in position
with two new circlips (see illustration).
Ensure that each circlip is correctly located in
its groove in the piston.

14 Crankshaft -
inspection

Vi ia

2C

Checking crankshaft endfloat

1 If the crankshaft endfloat is to be checked,
this must be done when the crankshatt is still
installed in the cylinder block/crankcase, but
is free to move (see Section 11).

2 Check the endfioat using a dial gauge in
contact with the end of the crankshaft. Push
the crankshaft fully one way, and then zero the
gauge. Push the crankshaft fully the other way,
and check the endfloat (see illustration). The
result can be compared with the specified
amount, and will give an indication as to
whether new thrustwashers are required.

13.22 ... and Secure it in position with two

new circlips

14.2 Using a dial gauge to measure
crankshaft endfloat
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. Itn et into the oil, and from there
ﬂﬁmmgi Metal chips from machining
into tions and normal engine wear are often
cent, Abrasives are sometimes left in
r—’?:e 'cgmponants after reconditioning,
cecially when parts are not thoroughly
ﬁpnw ysing the proper cleaning methods.
\Whatever the source, these foreign objects
ften end Up embedded in the soft bearing
0 rerial, and are easily recognised. Large
I icles will not embed in the bearing, and
will score or gouge the bfaarmg and jourr_lal.
The best prevention for this cause of bearing
failure is to clean all parts thoroughly, and
keep everything spotlessly-clean during
engine assembfy,_ Frequent and regular
engine oil and filter changes are also
recommended. {
5 lack of lubrication (or lubrication
preakdown) has a number of interrelated
causes. Excessive heat (which thins the oil),
overloading (which squeezes the oil from the
bearing face) and oil leakage (from excessive
bearing clearances, worn oil pump or high
engine speeds) all contribute to lubrication
breakdown. Blocked oil passages, which
usually are the result of misaligned oil holes in
a bearing shell, will also oil-starve a bearing,
and destroy it. When lack of lubrication is the
cause of bearing failure, the bearing material
is wiped or extruded from the steel backing of
the bearing. Temperatures may increase to
the point where the steel backing turns blue
from overheating.
6 Driving habits can have a definite effect on
bearing life. Full-throttle, low-speed operation
labouring the engine) puts very high loads on
bearings, tending to squeeze out the oil film.
These loads cause the bearings to flex, which
preduces fine cracks in the bearing face
{fatigue failure). Eventually, the bearing
material will loosen in pieces, and tear away
from the steel backing.
7 Short-distance driving leads to corrosion of
bearings, because insufficient engine heat is
Produced to drive off the condensed water
fmd corrosive gases. These products collect
in the engine oil, forming acid and sludge. As
ihe oil is carried to the engine bearings, the
acid attacks and corrodes the bearing
material,
:SL“W"‘?CI bearing installation during engine
ng:mbly will lead to bearing failure as well.
mnn’;‘:t'"‘gebeaﬁ“gs leave insufficient bearing
Starvation S‘ﬁnce' and will result in oil
iy ab- irtor foreign pe_:rttcles trapped
 Dearing shell result in high spots on
9 0g noﬁ' which lead to failure.
Wﬁhyourﬁ:uch any shell's bearing surface
gers during reassembly; there is a
' Scratching the delicate surface, or of
Siting particles of dirt on it.

.> Mentioned at the beginning of this
if:'?n“éut:f b'&a:ing shells should begrenewgd
t0 do Uthan?-.-‘ course during engine overhaul;

sction 17 £ o l0/58 economy. Refer to
$on: Or details of bearing shell

T
O RStebl sequence

W2

s

1 Before reassembly begins, ensure that all
new parts have been obtained, and that all
necessary tools are available. He:'ad through
the entire procedure, to familiarise yourself
with the work involved, and to ensure that all
items necessary for reassembly of the engine
are at hand. In addition to all normal taok:; and
materials, thread-locking compound will be
needed. A suitable tube of liquid sealant will
also be required for the joint faces that are
fitted without gaskets; it is recommended that
Nissan's Genuine Liquid Gasket (available
from your Nissan dealer) is used.
2 In order to save time and avoid problems,
engine reassembly can be carried out in the
following order:
a) Crankshaft (Section 18).
b) Piston/connecting rod assemblies
(Section 19).
c) Cylinder head (See Part A or B as
applicable).
d) Timing chain(s) and cover (See Part A or
B - as applicable).
e) Sump (See Part A or B - as applicable).
f) Flywheel (See Part A or B - as applicable).
g) Engine external components.
3 At this stage, all engine components should
be absolutely clean and dry, with all faults
repaired. The components should be laid out
(or in individual containers) on a completely
clean work surface.

17 Piston rings -
refitting

Vs

1 Before fitting new piston rings, the ring end
gaps must be checked as follows.
2 Lay out the piston/connecting rod
assemblies and the new piston ring sets, so
that the ring sets will be matched with the
same piston and cylinder during the end gap
measurement and subsequent engine
reassembly.
3 Insert the top ring into the first cylinder, and
push it down the bore using the top of the
piston. This will ensure that the ring remains
square with the cylinder walls. Push the ring
dclnwn Into the bore until the piston skirt is level
with the block mating surface, then withdraw
the piston.
4 Measure the end gap using feeler gauges
z;gr:omgara the measurements with the;
S given In ifi
e gn]. the Specifications (see
5.11' the gap is too small (unlikely if genuine
NLSSF:II'I Parts are used), it must be enlarged, or
the fing ends may contact each other dur%ng
engine operation, causing serious damage
Ideally, new piston rings providing the correci
end gap should be fitted. As a last resort, the

17.4 Measuring a piston ring end gap

end gap can be increased by filing the ring
ends very carefully with a fine file. Mount the
file in a vice with soft jaws, slip the ring over
the file with the ends contacting the file face,
and slowly move the ring to remove material
from the ends. Take care, as piston rings are
sharp, and are easily broken.

6 With new piston rings, it is unlikely that the
end gap will be too large. If the gaps are too
large, check that you have the correct rings
for your engine and for the particular cylinder
bore size.

7 Repeat the checking procedure for each
ring in the first cylinder, and then for the rings
in the remaining cylinders. Remember to keep
rings, pistons and cylinders matched up.

8 Once the ring end gaps have been checked
and if necessary corrected, the rings can be
fitted to the pistons. Note: Always follow any
instructions supplied with the new piston ring
sets - different manufacturers may specify
different procedures. Do not mix up the top
and second compression rings, as they have
different cross-sections.

9 The oil control ring (lowest on the pisten) is
installed first. It is composed of three separate
components. Slip the expander into the
groove, then install the upper side rail into the
groove between the expander and the ring
land, then install the lower side rail in the
same manner (see illustrations).

10 Install the second ring next. Note: The
second ring and top ring are different, and can
be identified by their cross-sections. Maki ng
sure the ring is the correct way up (on 2.0 litre
engines, the ring identification marking should
be facing upwards), fit the ring into the middle

17.9a Fit the ojl control n er
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Bearing

Block
shell grade

Black
Brown
Green
Yellow
Brown
Green
Yellow
Blue
Green
Yellow
Blue
Pink
Yellow
Blue
Pink
White
(or no colour)

LLWWLRRNRMNKN - - s LoD o
WM =0 WUN - 00WN=0OWMNn =+

Main bearing running clearance
check

5 Clean the backs of the bearing shells, and
the bearing locations in both the cylinder
black and the main bearing caps.
6 Press the bearing shells into their locations,
gnsuring that the tab on each shell engages in
the notch in the cylinder block/crankcase or
main bearing ladder location. Take care not to
touch any shell's bearing surface with your
fingers, Note that all the upper bearing shells
are grooved, and have oil holes in them; the
lower shells are plain (see illustrations). If the
original bearing shells are being used for the
check, ensure that they are refitted in their
original locations. The clearance can be
checked in either of two ways.
7 One method (which will be difficult to
achieve without a range of internal micrometers
of internal/external expanding calipers) is to
refit the main bearing caps/ladder (as
applicable) to the cylinder block, with the
bearing shells in place. With the casting
. ®laining bolts correctly tightened, measure the
|nter!1a| diameter of each assembled pair of
bearing shells. If the diameter of each
corresponding crankshaft journal is measured
:ftd then subtracted from the bearing internal
ameter, the result will be the main bearing
:‘”“‘"9 clearance,
bl‘;: :::C;‘:z _{and more accurate) ma_thod is
vl fican product called Plastigauge.
Sists of a fine thread of perfectly-round
_ﬂC. Which is compressed between the
Mg shell and the journal. When the shell is
maasum-jthg I=:vlastic i§ deformed, and can be
With the “lllult aﬁ}p%:a! card gauge supplied
dElerrninad f.rom F;h_runntng clearaqee is
should be TLH fls gauge. ‘F'Iasngauge
s e € from your Nissan dealer;
list 'mofthU;des at one of the larger
by astocir e_lctors should produce the
forica Plas 'Stin your area. The procedure
9 With the m?auge is as follows.
ey lay thn bearing upper shells in place,
@ crankshaft in position. Do not

-t

18.6a Fit the upper grooved bearing shells,
aligning their tabs with the crankcase cut-
outs (arrowed) . . .

use any lubricant; the crankshaft journals and
bearing shells must be perfectly clean and dry.
10 Cut several lengths of the appropriate-
size Plastigauge (they should be slightly
shorter than the width of the main bearings),
and place one length on each crankshaft
journal axis (see illustration).

11 On 1.6 litre engines, with the main bearing
lower shells in position, refit the main bearing
caps using the identification markings to
ensure each cap is fitted correctly. Refit the
main bearing cap bolts and, working in the
sequence shown in illustration 18.27, tighten
them evenly and progressively to the
specified torque setting. Take care not to
disturb the Plastigauge, and do not rotate the
crankshaft at any time during this operation.
12 On 2.0 litre engines, with the main bearing
lower shells in position, refit the main bearing
caps using the identification markings to ensure
each cap is fitted correctly. Fit the main bearing
ladder casting (where applicable), then install
the retaining bolts and tighten them as
described in paragraphs 35 to 37. Take care not
to disturb the Plastigauge, and do not rotate the
crankshaft at any time during this operation.

13 On all engines, working in reverse to the
sequence shown in illustration 18.27 or 18.35a
(as applicable), progressively slacken the
bearing cap retaining bolts by one turn at a
time. Once all bolts are loose, unscrew them
and remove them from the cylinder block.

14 Remove the main bearing ladder/caps (as
applicable), again taking great care not to

disturb the Plastigauge, nor to rotate the
crankshaft.

A\

18.10 Plastigage in place on a cranksha
journal main bearing

18.6b ... and fit the lower plain shells to
the caps, also aligning their tabs with the
cap cut-outs (arrowed)

15 Compare the width of the crushed
Plastigauge on each journal to the scal_e
printed on the Plastigauge envelope, to obtain
the main bearing running clearance. Compare
the clearance measured with that given in the
Specifications at the start of this Chapter (see
illustration).

16 If the clearance is not as specified, the
bearing shells may be the wrong size (or
excessively worn, if the original shells are
being re-used). Before deciding that different-
size shells are required, make sure that no dirt
or oil was trapped between the bearing shells
and the main bearing ladder or block when
the clearance was measured. If the
Plastigauge was wider at one end than at the
other, the crankshaft journal may be tapered.

17 If the clearance is not as specified with
the original bearing shells, repeat the
checking procedure using new bearing shells.
If the clearance is not as specified even with
new bearing shells, then seek the advice of a
Nissan dealer or suitable engine overhaul
specialist. They will be able to advise you on
the best course of action, and whether or not
it will be necessary to have the crankshaft
journals reground and fit undersize shells.

18 Where necessary, obtain the required
grades of bearing shell, and repeat the
running clearance checking procedure as
described above,

18 On completion, carefully scrape away all
traces of the Plastigauge material from the
crankshaft and bearing shells. Use your
fingernail, or a wooden or plastic scraper
which is unlikely to score the bearing surfaces.

=

18.15 Measuring the width of th
e
deformed Plastigage using the scale on
the card provided
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. 18.35a Working in the sequence shown. ..

vely slacken all the bolts completely
working in the reverse of the tightanin_g
saquence. Again, working progressively and in
the sequence shown, tighten the bolts to thgu
Stage 3 torque setting. Finally tighten the bolts in
sequence through the specified Stage 4 angle

satting.

* 88 Check that the crankshaft rotates freely
before proceeding, then install the remaining
components as described in paragraphs 28
to 32,

19 Piston/connecting rod R
assembly - refitting and big-end N\
bearing running clearance check &

Note: This information applies only to
standard size bearing shells. Undersize shells
are not graded.

Selection of new bearing shells

1 New bearing shells are selected using the
Kentification marks on the crankshaft.

2The crankshaft markings are stamped
Sither on the side of No 1 cylinder crankweb
(3t the timing chain end of the crankshaft) or
on the side of No 4 cylinder crankweb (at the

*+ - and then tighten them through
SPecified Stage 2 angle seftting as
described in text

flywheel/driveplate end of the crankshaft). Trlm
four-digit code refers to the big-end {crankprn)
journal diameters - the first number in the
sequence is for No 1 crankpin, and the last for
No 4 crankpin. The five-digit code stamped
on No 1 cylinder crankweb refers to main
bearing journal sizes (see Section 18).

3 Obtain the identification number of both the
relevant crankshaft journal and the cylinder
block bearing bore, and select the corract
grade of bearing shell required for each
journal using the relevant following table. The
grade of each shell is indicated by a dab of
paint on the side of the shell.

Crankshaft code Bearing shell grade

0 Black
1 Brown
2 Green

Big-end bearing running
clearance check

4 Clean the backs of the bearing shells, and
the bearing locations in both the connecting
rod and bearing cap.

S Press the bearing shells into their locations,
ensuring that the tab on each shell engages in
the recess in the connecting rod and cap (see
illustration). Take care not to touch any
shell's bearing surface with your fingers, and
ensure that the shelis are correctly installed so
that the upper shell oil hole is correctly aligned
with connecting rod oil hole. If the original
bearing shells are beaing used for the check,
ensure that they are refitted in their original
locations. The clearance can be checked in
either of two ways.

6 One method is to refit the big-end bearing
cap to the connecting rod, ensuring that they
are fitted the correct way round, with the
bearing shells in place. With the cap retaining
nuts correctly tightened, use an internal
Mmicrometer or vernier caliper to measure the
Internal diameter of each assembled pair of
bearing shells. If the diameter of each

. 53.35 . .. tighten the main bearing cap bolts to the Stage 1

torque setting . . .

corresponding crankshaft journal is measured
and then subtracted from the bearing internal
diameter, the result will be the big-end
bearing running clearance. .
7 The second, and more accurate, method is
to use Plastigauge (see Section 18).

8 Ensure that the bearing shells are correctly
fitted. Place a strand of Plastigauge on each
(cleaned) crankpin journal.

9 Refit the (clean) piston/connecting rod
assemblies to the crankshaft, and refit the
big-end bearing caps, using the marks made
or noted on removal to ensure that they are
fitted the correct way round.

10 Tighten the bearing cap nuts as described
below in paragraph 22. Take care not to
disturb the Plastigauge, nor to rotate the
connecting rod during the tightening
sequence.

11 Dismantle the assemblies without rotating
the connecting rods. Use the scale printed on
the Plastigauge envelope to obtain the big-
end bearing running clearance.

12 If the clearance is not as specified, the
bearing shells may be the wrong size (or
excessively worn, if the original shells are
being re-used). Make sure that no dirt or oil
was trapped between the bearing shells and

19.5 Fit each bearing shell to its
connecting rod, aligning its tab with the
rod cut-out (arrowed)

2C



19.19 Ensure that the piston rings end gaps
are correctly spaced, then clamp them in
position with piston ring compressor

the caps or connecting rods when the
Clearance was measured. If the Plastigauge
was wider at one end than at the other, the
crankpins may be tapered.

13 If the clearance is not as specified with
the original bearing shells, repeat the
checking procedure using new bearing shells.
If the clearance is not as specified even with
new bearing shells, then seek the advice of a
Nissan dealer or suitable engine overhaul
specialist. They will be able to advise you on
the best course of action, and whether or not
it will be necessary to have the crankpin
Journals reground and fit undersize shells.

14 Where necessary, obtain the required
grades of bearing shell, and repeat the
running clearance checking procedure as
described above.

15 On completion, carefully scrape away all
traces of the Plastigauge material from the
crankshaft and bearing shells. Use your
fingernail, or a wooden or plastic scraper
which is unlikely to score the bearing
surfaces.

Final piston/
connecting rod refitting

16 Note that the following procedure

assumes that the crankshaft and main bearing
ladder/caps are in place (see Section 18).

17 Ensure that the bearing shells are
correctly fitted as described in paragraphs 4
and 5. If new shells are being fitted, ensure
that all traces of the protective grease are

22a Evenly and progressively tighten
-t::iilg»nnd bearing cap retaining nuts to

the specified Stage 1 torque setting ... .

,"_ e
: LT
18.20 Ins..ert the piston!connecting rod
assembly into its respective cylinder, and
gently tap it into position

cleaned off using paraffin. Wipe dry the shells
and connecting rods with a lint-free cloth.

18 Lubricate the cylinder bores, the pistons,
apd piston rings, then lay out each
piston/connecting rod assembly in its
respective position.

19 Start with assembly No 1, Make sure that
the piston rings are still spaced as described
in Section 17, then clamp them in position
with a piston ring compressor (see
illustration).

20 Insert the piston/connecting rod assembly
into the top of cylinder No 1. Ensure that the
piston front marking (in the form of either an
arrow or a dot) on the piston crown is on the
timing chain side of the bore. Using a block of
wood or hammer handle against the piston
crown, tap the assembly into the cylinder until
the piston crown is flush with the top of the
cylinder (see illustration).

21 Ensure that the bearing shell is still
correctly installed. Liberally lubricate the
crankpin and both bearing shells. Taking care
not to mark the cylinder bores, tap the
piston/connecting rod assembly down the
bore and onto the crankpin. Refit the big-end
bearing cap, tightening its retaining nuts
finger-tight at first. Note that the faces with
the identification marks must match (which
means that the bearing shell locating tabs
abut each other).

22 Tighten the bearing cap retaining nuts to
their Stage 1 torgue setting, using a torque
wrench and suitable socket. Then tighten
them either through the specified Stage 2

.. and then through the specified

19.22b .
Stage 2 angle setting

f'mgletsetting or, if an angle-
IS not available, to th ifi
torque setting (see ilh-lsh'at.la s‘ﬁqied Stage 4
23 Rotate the crankshaft. Checi( that it
freely; some stiffness is to be expected i
components have been fitted, but r:m
shouid be no signs of binding or tight Sp;':n
24 Reﬂt the remaining three pist w
cc-nnectlnng rod assembilies in the same o
25 Refit the Cylinder head, timing chg; ;
and sump as described in Part A of B of oy
Chapter (as applicable). 1
§\

\\

1 With the engine refitted in the vehicla
double-check the engine oil and CODEan'Ir
levels. Make a final check that everything has
been reconnected, and that there are no toolg
or rags left in the engine compartment,

2 Remove the spark plugs, and disable the
ignition system by disconnecting the ignition
HT coil lead from the distributor cap, and
earthing it on the cylinder block. Use a jumper
lead or

20 _En_gine - :
initial start-up after overhaul

similar wire to make a good
connection
3 Turn the engine on the starter until the ol

pressure warning light goes out. Refit the
Sparx plugs, and reconnect the spark plug
(HT) leads, referring to Chapter 1 for furthar
information. Reconnect the HT leads to the
distributor.

4 Start the engine, noting that this may take a
little longer than usual, due to the fuel system
components having been disturbed.

5 While the engine is idling, check for fuel,
water and oil leaks. Don't be alarmed If there
are some odd smells and smoke from parts
getting hot and burmning off oll deposits.

6 Assuming all is well, keep the engine idling
until hot water is felt circulating through the
top hose, then switch off the engine.

7 Check the ignition timing and the idle speed
settings (as appropriate), then switch the
engine off.

8 After a few minutes, recheck the ol and
coolant levels as described in Chapter 1, and
top-up as necessary. ;

9 If they were tightened as described, there is
no need to re-tighten the cylinder head bolts
once the engine has first run after reassembly.
10 If new pistons, rings or crankshaft bearings
have been fitted, the engine must be treated &
new, and run-in for the first 500 miles (800 k)
Do not operate the engine at iull-throt_tle. o
allow it to labour at low engine speeds mﬁ:’g
gear. It is recommended that the oil and

be changed at the end of this period.

Piap <=1 o
e




18.21 Lubricate the main bearing shells
with clean engine oil . ..

NaTe

« « then fit the thrustwasher ha
making sure that their grooved faces are
facing away from the crankcase

ENGINE
FRONT

H27231

18.27 Main bearing cap bolt tightening sequence -

Final crankshaft refitting
1.6 litre engine

20 Carefully lift the crankshaft out of the

cylinder block once more.

21 Place the bearing shells in their locations
as described in paragraph 5 and 6. If new
’ shells are being fitted, ensure that all traces of
protective grease are cleaned off using
paraffin. Wipe dry the shells and connecting
rods with a lint-free cloth. Liberally lubricate

1.6 litre engine

each bearing shell in the cylinder block/
crankcase with clean engine oil
illustration).

22 Using a little grease, stick the upper thrust-
washers to each side of the No 3 main bearing
upper location; ensure that the oilway grooves
on each thrustwasher face outwards (away
from the cylinder block) (see illustration).

23 Lower the crankshaft into position, and
check the crankshaft endfloat as described In

8.34a On 2.0 litre engines, fitthe main  18.34b . .. then
’ ‘hurlnn caps using their markings to
ensure each is correctly positioned . . .

(where applicable) refit the
main bearing ladder, and install the
retaining bolts and washers

24 Tho :
of the ggﬁgggr ?jg::a:sa?ictih?h?:
;gps. ain baaﬂng
Lubricate the lower bearin
main bearing caps with clean er?g:-.T!ﬁ 1 e
sure that the locating lugs on thel .:1&!1;
engage with th i
i cagps. & corresponding recesses
_26 F!t. thg main bearing caps, usin,
identification marks to ensure that the
installed in the correct locations and are %ﬂare
the correct way round. Insert the retaj .
bolts, tightening them by hand only. ]
27 Working in the sequence shown, tight
the bearing cap retaining bolts to 'ap?,mm
imately half the specified torque setting | 3 |
illustration). Then go around in the 5:;: '
sequence and tighten the bolts to the full
specified torque setting. Check that the §
crankshaft rotates freely before Proceading i
any further.
28 Fit the piston/connecting rod assemblies
as described in Section 19.
29 Ensure that the mating surfaces of the
rear oll seal housing and cylinder block are
clean and dry. Note the correct fitted depth of
the oil seal then, using a large flat-bladed
screwdriver, lever the seal out of the housing.
30 Fit the new crankshaft seal to the housing,
making sure that its sealing lip is facing
inwards. Tap the seal squarely into the
housing until it is positioned at the same £
depth as the original was noted prior to
removal.
31 Apply a bead of suitable sealant to the o
seal housing mating surface, and make sure
that the locating dowels are in position, Side
the housing over the end of the crankshaft,
and into position on the cylinder block
Tighten the housing retaining bolts 1o the
specified torque setting.
32 Refit the flywheel, timing chains and sump
as described in Part A of this Chapter. '

2.0 litre engine

33 Carry out the operations described above
in paragraphs 20 to 25.

34 Fit the main bearing caps, using h
identification marks to ensure that they &
installed in the correct locations and are fitled
the correct way round. Refit the main beariny
ladder casting, and install the retaining
tightening them by hand only at this stag?
(see illustrations). b
35 Working progressively andl in 1
sequence shown, tighten the main DEe
retaining bolts to their Stage 1 tmwﬂ
using a torque wrench and suitable

g the

(see illustrations).
36 Working again in the specified m”ﬁ
tighten the main bearing cap bolts

. lw
specified Stage 2 angle setting
ilpecMMﬂm]. On Phase | and !:shanz 11 modeS
if an angle-measuring gauge
ﬁgmenmebomansequammmsmd‘
Stage 2 torque setting. nart
37 OnPhasalllmodaIS.onoeﬂ\N:“ o’
been tightened to the Stage 2 and



17.9b ... then install the side rails as
described in text

N [ e?

Ha7227

E]/ :
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Her2z

17.10a Piston ring fitting diagram -
1.6 litre engine

rings are installed with their identification
marking (arrowed) uppermost

18.2 Crankshaft main bearing journal
codes (1) and big-end bearing journal
codes (2)

H27230

e e th - code (4

" mﬂ!obmcl‘ﬂnblwk-"'h'"’""
 (B) s for the cylinder bore grades

TOP RING OIL RING
EXPANDER
OIL RING
UPPERRAIL \ = Y /
*
% y FRONT
D ri=D \
2ND RING
OILRING
LOWER RAIL .
27229

17.12 Position the piston ring end gaps as
shown

groove on the piston, taking care not to
expand the ring any more than is necessary
(see illustrations).

11 Install the top ring in the same way,
making sure the ring is the correct way up.
Where the ring is symmetrical, fit it with its
identification marking facing upwards.

12 With all the rings in position on the piston,
space the ring end gaps as shown (see
illustration).

13 Repeat the above procedure for the
remaining pistons and rings.

18 Crankshaft -
refitting and main bearing
running clearance check

V(e

Selection of new bearing shells

Note: This information applies only to
standard size bearing shells. Undersize shells
are not graded.

1 New bearing shells are selected using the
identification marks on the crankshaft and
cylinder block.

2 The crankshaft markings are stamped on
the side of No 1 cylinder crankweb (at the
timing chain end of the crankshaft). The five-
digit code refers to the main bearing journal
diameters - the first number in the sequence
is for No 1 bearing journal, and the last for No 5
journal (see illustration). Note: On some

‘engines, there is also a four-digit code
stamped on the web; these numbers are for

17.10b Piston ring fitting diagram -
2.0 litre engine
1 SR20DE engine
2 SR20Di and SR20De engines

the big-end bearing (crankpin) j

Section 19). o P e
3 The cylinder block markings are stamped
on the flywheel end of the cylinder block bass
On 1.6 litre engines, there are two sets uf
codes; the five-digit code is for the main
bearing bores - the first number in the
sequence is for No 1 main bearing journal,
and the last for No 5 journal (the four-digit
code is for the cylinder bore size grades),
On 2.0 litre engines, there is only one five-digit
code, the first number in the sequence is for
No 1 bearing journal, and the last for No 5
journal (see illustrations).

4 Obtain the identification number of boththe |
relevant crankshaft journal and the cylinder §
block bearing bore, and select the correet |
grade of main bearing shell required for each
journal, using the relevant following table. The
grade of each shell is indicated by a dab of
paint on the side of the shell.

Crankshaft Block Bearing

code code shell grade |

1.6 litre engine :
0 0 Black 4
0 1 Brown A
0 2 Green :
1 0 Brown =
1 1 Green :
1 2 Yellow f
2 0 Green i
2 1 Yellow
2 2 Blue

18.3b On 2.0 litre models, uiacvﬂ:f:'
block main beaﬁngbm‘egmdtl(:m el
stampedonmabmofmablo_ck. )



2C=18 Engine removal and overhaul procedures

14.3 Using a feeler blade (arrowed) to
measure crankshaft endfloat

3 If a dial gauge is not available, feeler blades
can be used. First push the crankshaft fully
towards the flywheel end of the engine, then
use feeler blades to measure the gap between
the No 4 crankpin web and No 3 main bearing
thrustwasher (see illustration).

Inspection

4 Clean the crankshaft using paraffin or a
suitable solvent, and dry it, preferably with
compressed air if available.

Warning: Wear eye protection
A when using compressed air! Be
sure to clean the oil holes with a
pipe cleaner or similar probe, to ensure
that they are not obstructed.
5 Check the main and big-end bearing
journals for uneven wear, scoring, pitting and
cracking.
6 Big-end bearing wear is accompanied by
distinct metallic knocking when the engine is
running (particularly noticeable when the
engine is pulling from low speed) and some
loss of oil pressure.

15.2 Typical bearing failures

A Scratched by dirt; dirt embedded in
bearing material

B Lack of oll; overlay wiped out :

C Improper seating; bright (polished)
sections _

D Tapered journal; overlay gone from
entire surface

Radlus ride
f‘ Fatigue failure; craters or pockets

14.11a Using a micrometer to measure a
crankshaft main bearing journal diameter

7 Main bearing wear is accompanied by
severe engine vibration and rumble - getting
progressively worse as engine speed
increases - and again by loss of oil pressure.
8 Check the bearing journal for roughness by
running a finger lightly over the bearing
surface. Any roughness (which will be
accompanied by obvious bearing wear)
indicates that the crankshaft requires
regrinding (where possible) or renewal.

9 Crankshaft run-out can be checked by
supporting each end of the crankshaft on V-
blocks, and measuring any run-out at the
centre of the shaft using a dial gauge. If the
run-out exceeds the specified limit, a new
crankshaft will be required.

10 If the crankshaft has been reground,
check for burrs around the crankshaft oil
holes (the holes are usually chamfered, so
burrs should not be a problem unless
regrinding has been carried out carelessly).
Remove any burrs with a fine file or scraper,

and thoroughly clean the oil holes as
described previously.
11 Using a micrometer, measure the

diameter of the main and big-end bearing
journals, and compare the results with the
Specifications (see illustrations). By
measuring the diameter at a number of points
around each journal's circumference, you will
be able to determine whether or not the
journal is out-of-round. Take the
measurement at each end of the journal, near
the webs, to determine if the journal is
tapered. Compare the results obtained with
those given in the Specifications.

12 Check the oil seal contact surfaces at
each end of the crankshaft for wear and
damage. If the seal has worn a deep groove in
the surface of the crankshaft, consult an
engine overhaul specialist. Repair may be
possible, but otherwise a new crankshaft will
be required.

13 Nissan produce undersize bearing shells
for both the main bearings and big-end
bearings. On the 1.6 litre engine, there are two
undersizes of main bearing shells (0.25 and
0.50 mm) and three undersizes of big-end
bearing shells (0,08, 0.12 and 0.25 mm). On
the 2.0 litre engine, there is only one undersize
of main bearing shell (0.25 mm) but there are

14.11b Using a micrometer to measure 3
crankshaft big-end bearing journal
diameter

three undersizes of big-end bearing she| |
available (0.08, 0.12 and 0.25 mm). Refert |
your Nissan dealer for further information on i
parts availability. If undersize bearing shells
are available, and the crankshaft has wom
beyond the specified limits, providing that the
crankshaft journals have not already been
reground, it may be possible to have tha
crankshaft reconditioned, and to fit the
undersize shells. Seek the advice of your
Nissan dealer or engine specialist on the best
course of action.

15 Main and big-end bearings - 3
inspection N

X |

1 Even though the main and big-end bearings '
should be renewed during the engine
overhaul, the old bearings should be retained
for close examination, as they may revea
valuable information about the condition of
the engine. The bearing shells are graded by
thickness, the grade of each shell being
indicated by the colour code marked on it

2 Bearing failure can occur due to lack of
lubrication, the presence of dirt or othef
foreign particles, overloading the enginé, of
corrosion. Regardless of the cause of bearind
failure, the cause must be corrected (where
applicable) before the engine is reassembled:
to prevent it from happening again (see
illustration). ;
3 When examining the bearing shells, remove
them from the cylinder block/crankcasé: the
main bearing caps, the connecting rods
the connecting rod big-end bearing caps-
them out on a clean surface in the
general position as their location I: g
engine. This will enable you to matc ind B
bearing problems with the cc}rrt':s;_ml:w“rs ~
crankshaft journal, Do not touch any swh'li a
bearing surface with your fingers :
checking it, or the delicate surface may
scratched.

4 Dirt and other foreign matt
engine in a variety of ways. |
the engine during assembly,
through filters or the crankcas

e ———— e —— s

to the

r gets in
or g balet

t may beé
or it may
¢ ventild
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13.2 Using a feeler blade to ease piston
ring removal

14 Check the pistons and rings as described
in Section 13. The piston-to-bore clearance
can be calculated by subtracting the piston
diameter from the cylinder bore diameter
measurement.

15 Compare all results with the Specifications
at the beginning of this Chapter. If any
measurement exceeds the service limit
specified, the cylinder must be rebored, where
possible, to the next oversize and new pistons
fitted, or the cylinder block must be renewed.
Seek the advice of an engine overhaul
specialist as to the best course of action. On
1.6 litre engines, pistons are available in two
oversizes - 0.5 mm and 1.0 mm; on 2.0 litre
engines, pistons are available in only one
oversize - 0.2 mm.

16 If the cylinder bores and pistons are in
reasonably good condition, and not worn to
the specified limits, and if the piston-to-bore
clearances can be maintained properly, then it
may only be necessary to renew the piston
rings.

17 If this is the case, the bores should be
honed, to allow the new rings to bed in
correctly and provide the best possible seal.
The conventional type of hone has spring-
loaded stones, and is used with a power drill.
You will also need some paraffin or honing oil

and rags. The hone should be moved up and
down the bore to produce a cross-hatch
pattern, and plenty of honing oil should be
used. Ideally the cross-hatch lines should
intersect at approximately a 60° angle. Do not
take off more material than is necessary to
produce the required finish. If new pistons are
being fitted, the piston manufacturers may
specify a finish with a different angle, so their
instructions should be followed. Do not
withdraw the hone from the bore while it is still
being turned - stop it first. After honing a bore,
wipe out all traces of the honing oil. If
equipment of this type is not available, or if
you are not sure whether you are competent
to undertake the task yourself, an engine
overhaul specialist will carry out the work at
moderate cost.

13 Piston/connecting
rod assembly -
inspection

Y

1 Before the inspection process can begin,
the piston/connecting rod assemblies must
be cleaned, and the original piston rings
removed from the pistons.

2 Carefully expand the old rings over the top
of the pistons. The use of two or three old
feeler blades will be helpful in preventing the
rings dropping into empty grooves (see
illustration). Be careful not to scratch the
piston with the ends of the ring. The rings are
brittle, and will snap if they are spread too far.
They're also very sharp - protect your hands
and fingers. Always remove the rings from the
top of the piston. Keep each set of rings with
its piston if the old rings are to be re-used.

3 Scrape away all traces of carbon from the
top of the piston. A hand-held wire brush (or a
piece of fine emery cloth) can be used, once
the majority of the deposits have been
scraped away.

4 Remove the carbon from the ring grooves
in the piston, using an old ring. Break the ring
in half to do this (be careful not to cut your
fingers - piston rings are sharp). Be careful to
remove only the carbon deposits - do not
remove any metal, and do not nick or scratch
the sides of the ring grooves.

5 Once the deposits have been removed,
clean the piston/connecting rod assembly
with paraffin or a suitable solvent, and dry
thoroughly. Make sure that the oil retumn holes
in the ring grooves are clear.

6 Using a micrometer, measure the piston
diameter at right-angles to the gudgeon pin
axis (at the specified distance up from the
bottom of the skirt), and compare the results
with the Specifications at the beginning of this
Chapter. The piston size grade is stamped
onto the piston crown. Renew any piston
which has worn beyond its specified limits.

7 Check the ring-to-groove clearance by
inserting each ring from the outside, together
with a feeler blade between the ring’s top
surface and the piston land. If the ring-to-

e
groove clearance is excessive, renew

anﬁ recheck the clearance. If the ‘heﬁmi:
still excessive, even with new iston rj
then the piston must be rtenenlu.'eclnI i

8_ Check the ring end gaps by msﬁﬁing each
ring into the cylinder bore and pushing it |
with the piston crown to ensure that it »
square in the bore. Push the ring do is
the bore until the piston skirt i Wn into
. is level with the
block mating surface, then withdraw the
piston. Using feeler blades, measure the
piston ring end gap. If the ring end qap s
exces'{swe, renew the rings and repeat the
checkujg procedure. If the clearance is stj
excessive, even with new piston rings, then
the cylinder bores must be rebored/renewag
(see Section 12).
9 Carefully inspect each piston for cracks
around the skirt, around the gudgeon piy
holes, and at the piston ring lands (between
the ring grooves).
10 Look for scoring and scuffing on the
piston skirt, holes in the piston crown, or
burned areas at the edge of the crown. If the
skirt is scored or scuffed, the engine may
have been suffering from overheating, and/or
abnormal combustion which caused
excessively-high operating temperatures, The
cooling and lubrication systems should be
checked thoroughly. Scorch marks on the
sides of the pistons show that blow-by has
occurred. A hole in the piston crown, or
burned areas at the edge of the piston crown,
indicates that abnormal combustion (pre-
ignition, knocking, or detonation) has been
occurring. If any of the above problems exist,
the causes must be investigated and
corrected, or the damage will occur again,
The causes may include incorrect ignition
timing, inlet air leaks, or a faulty Injector {as
applicable).
11 Corrosion of the piston, in the form of
pitting, indicates that coolant has been
leaking into the combustion chamber and/or
the crankcase. Again, the cause must b8
comected, or the problem may persist in thé
rebuilt engine.
12 Examine each connecting rod carefully for
signs of damage, such as cracks around ﬂh;
big-end and small-end bearings. Check tha
the rod is not bent or distorted. Damage 5
highly unlikely, unless the engine has neg
seized or badly overheated. Detailed ched“‘g
of the connecting rod assembly can only 0%
carried out by a Nissan dealer or enginé
specialist with the necessary equipment
13 If necessary, the piston and conn
rods can be separated and reassem
follows.
14 Using a small ﬂat-blac;sdp:::’"dm’
rise out the circlips, an '
lg;‘:.ldgew.:n pin (see illustration). If g;ﬁ
support the plstona}‘e‘ljn;::g:hﬁ pin
suijtable hammer h :
not to mark the piston/connecting i m
Identify the piston, gudaag";
ensure correct reassembly. fitting:
circlips - new ones must be used on @




2C*14 Engine removal and overhaul procedures

10.3 Connecting rods should be stamped

with their relevant cylinder number
(arrowed)

Use a little dab of grease to

 hold the collets in position
on the valve stem while the
spring compressor is
released. =

HAYNES

5 With all the valves installed, place the
cylinder head flat on the bench and, using a
hammer and interposed block of wood, tap
the end of each valve stem to settle the
components.

6 On 2.0 litre engines, ensure that the coolant
pipe and head mating surfaces are clean and
dry. Apply a bead of suitable sealant to the
pipe mating surfaces and refit the pipe
assembly, tightening its retaining bolts
securely.

7 The cylinder head and associated com-
ponents may now be refitted as described in
Part A or B of this Chapter (as applicable).

10 Piston/connecting rod %
assembly - &
removal SN

1 Remove the sump, timing chain(s) and
cylinder head as described in Part A or B of
this Chapter (as applicable).

2 |f there is a pronounced wear ridge at the
top of any bore, it may be necessary to
remove it with a scraper or ridge reamer, to
avoid piston damage during removal. Such a
ridge indicates excessive wear of the cylinder

bore.

.S
11. in bearing cap identification
Lbib’::s (arro! - 1.6 litre engine

10.5 Removing a big-end cap and shell
(2.0 litre engine shown)

3 Each connecting rod and bearing cap
should be stamped with its respective cylinder
number, No 1 cylinder being at the timing
chain end of the engine (see illustration). If no
markings are visible, using a hammer and
centre-punch, paint or similar, mark each
connecting rod and big-end bearing cap with
its respective cylinder number on the flat
machined surface provided.

4 Turn the crankshaft to bring pistons 1 and 4
to BDC (bottom dead centre).

5 Unscrew the nuts from No 1 piston big-end
bearing cap. Take off the cap, and recover the
bottom half bearing shell (see illustration). If
the bearing shells are to be re-used, tape the
cap and the shell together.

6 To prevent the possibility of damage to the
crankshaft bearing journals, tape over the
connecting rod bolt threads.

7 Using a hammer handle, push the piston up
through the bore, and remove it from the top
of the cylinder block. Recover the bearing
shell, and tape it to the connecting rod for
safe-keeping.

8 Loosely refit the big-end cap to the
connecting rod, and secure with the nuts -
this will help to keep the components in their
correct order.

9 Remove No 4 piston assembly in the same
way.

10 Turn the crankshaft through 1807 to bring
pistons 2 and 3 to BDC (bottom dead centre),
and remove them in the same way.

11 Crankshaft - X
removal &
w

1 Remove the sump, timing chain(s) and
flywheel as described in Part A or B of this
Chapter (as applicable).

2 Remove the pistons and connecting rods,
as described in Section 10. Note: If no work is
to be done on the pistons and connecting
rods, there is no need to remove the cylinder
head, or to push the pistons out of the cylinder
bores. The pistons should just be pusffs_*d far
enough up the bores that they are positioned
clear of the crankshaft journals.

3 Check the crankshaft endfloat as described
in Section 14, then proceed as follows.

—

1.6 litre engines

4‘ Undo the retaining bolts, and remove
oil seal housing from the left-hand
end of the cylinder block. If the locati
are a loose fit, remove them and
with the housing for safe-keeping.
5 The main bearing caps should
numbered 1 to 5 from the timing chain eng :;
the engine (see illustration). If not, usin
white paint or a suitable marker pen, mari
each cap in some way as to indicate its
corr‘ect fitted orientation and position. This wi|
avoid the possibility of installing the caps in
the wrong positions and/or the wrong way
around on refitting.

6 Working in the reverse of the sequence
shown in illustration 18.27, slacken the main
bearing cap retaining bolts by a turn at a time,
Once all bolts are loose, unscrew and remove
them from the cylinder block.

7 Withdraw the bearing caps, and recover the |
lower main bearing shells. Tape each shell to |
its respective cap for safe-keeping.

8 Carefully lift out the crankshaft, taking care
not to displace the upper main bearing shells.
9 Recover the upper bearing shells from the
cylinder block, and tape them to their
respective caps for safe-keeping. Remove the
thrustwasher halves from the side of No 3 main
bearing, and store them with the bearing cap.

the rear
(flywheel)
ng dowels
store them

2.0 litre engines

10 Undo the retaining bolts, and remove the
rear oil seal housing from the left-hand
(flywheel) end of the cylinder block. If the
locating dowels are a loose fit, remove them
and store them with the housing for safe-
keeping.

11 Working in the reverse of the sequence
shown in illustration 18.35a, slacken the main
bearing cap retaining bolts by atum ata time.
Once all bolts are loose, unscrew and remove
them from the cylinder block.

12 On Phase | and Phase Il models, lift thé
main bearing ladder off the main bearing
caps, noting which way around it is fitted (see
illustration). Note that the main bearing
ladder is not fitted to Phase lll models.

13 The main bearing caps should be
numbered 1 to 5 from the timing chain end of
the engine (see illustration). If not, using
white paint or a suitable marker pen, M

L S
Removing the main bearing
2.0 litre (Phase Il) engine

1112 .
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7.5 Pull the valve stem oil seal off the
guide using a pair of pliers

7 Cylinder head -
__disrnan'tlin'_g

Ve (i

Note: New and reconditioned cylinder heads
are available from the manufacturer, and from
engine overhaul specialists. Be aware that
some specialist tools are required for the
dismantling and inspection procedures, and
new components may not be readily available.
It may therefore be more practical and
economical for the home mechanic to
purchase a reconditioned head, rather than
dismantle, inspect and recondition the original
head.

1 Remove the cylinder head as described in
Part A or B of this Chapter (as applicable).

2 If not already done, remove the inlet and
exhaust manifolds with reference to the
relevant Part of Chapter 4.

3 On 1.6 litre engines, if not already done,
remove the camshaft followers and shims as
described in Part A.

4 On 2.0 litre engines, if not already done,
remove the camshaft followers and hydraulic
adjusters as described in Part B. Undo the
retaining bolts, and remove the coolant pipe
assembly from the cylinder head.

5 On all engines, using a valve spring
compressor, compress each valve spring in
turn until the split collets can be removed.
Release the compressor, and lift off the spring
retainer, spring and spring seat. Using a pair
of pliers, carefully extract the valve stem seal

components in a labelled polythene bag

6 If, when the valve spring compressor is
screwed down, the spring retainer refuses to
free and expose the split collets, gently tap
the top of the tool, directly over the retainer,
with a light hammer. This will free the retainer.
7 Withdraw the valve through the combustion
chamber.

8 It is essential that each valve is stored
together with its collets, retainer, spring, and
spring seat. The valves should also be kept in
their correct sequence, unless they are so
badly worn that they are to be renewed. If
they are going to be kept and used again,
place each valve assembly in a labelled
polythene bag or similar small container (see
illustration). Note that No 1 valve is nearest to
the timing chain end of the engine.

(Lol
[ IhE]
Y/

8 Cylinder head and valves -
cleaning and inspection

W/

1 Thorough cleaning of the cylinder head and
valve components, followed by a detailed
inspection, will enable you to decide how
much valve service work must be carried out
during the engine overhaul. Note: /f the
engine has been severely overheated, it is best
to assume that the cylinder head is warped -
check carefully for signs of this.

Cleaning

2 Scrape away all traces of old gasket
material from the cylinder head.

from the top of the guide (see illustration).

3 e -

8.6 Using a straight edge and feeler bla
'a';eﬁu:,:sm cylinder head gasket face
; distortion

S

ng a valve stem diameter

8.11 Measuri

—_—
3 Scrapc_e away the carbon from {

cornbu_stlon chambers and ports, then w, e
the cylinder head thoroughly with paraff; ash
suitable solvent, e
4 Scrape off any heavy carbon deposits th

may have formed on the valves. then Usaat
Power-operated wire brush to remo :
deposits from the valve heads and stems -

Inspection

ﬂote: _Be sure to perform all the followin
inspection procedures before concluding that
the services of a machine shop or engine
overhaul specialist are required. Make a list of
all items that require attention.

Cylinder head

5 ”‘ISDEC[ the head very carefully for cracks.
evidence of coolant leakage, and other
damage. If cracks are found, a new cylinder
head should be obtained.

6 Use a straight-edge and feeler blads to
check that the cylinder head surface is not
distorted (see illustration). If it is, it may be
possible to have it machined, provided that
the cylinder head is not reduced to less than
the specified height.

7 Examine the valve seats in each of the
combustion chambers. If they are severely
pitted, cracked, or burned, they will need to
be renewed or re-cut by an engine overhaul
specialist. If they are only slightly pitted, this
can be removed by grinding-in the valve
heads and seats with fine valve-grinding
compound, as described below.

8 Check the valve guides for wear by
inserting the relevant valve, and checking for
side-to-side motion of the valve. A very smal
amount of movement is acceptable. If the
movement seems excessive, remove the
valve. Measure the valve stem diamater (seé
below), and renew the valve if it is worn. Iltf?a
valve stem is not worn, the wear must be in
the valve guide, and the guide must be
renewed. The renewal of valve guides Is best
carried out by a Nissan dealer or enginé
overhaul specialist, who will have the
necessary tools available.

9 If renewing the valve guides, the valve seals
are to be re-cut or re-ground only after the
guides have been fitted.

Valves

10 Examine the head of ;,-ac o
itting, burning, cracks, and gene
gheci the val?e stem for scoring and W:;;
ridges. Rotate the valve, and check for o
obvious indication that it is bent. Look for 2

and excessive wear on the tip of gach V@
stem. Renew any valve that shows any
igns of wear or damage. .
:19 If the valve appears satisfactory :tta:h;
stage, measure the valve stem d!ﬂﬂ;r e
several points using a mic_:romet :
illustration). Any significant dlfferenf:a
readings obtained indicates wear ofn_ons be
stem. Should any of these condit!

h valve fof
wear.

‘apparent, the valve(s) must be renawed:




b) Sump.

¢) Timing chain(s) and sprockets.

d) Cylinder head.

e) Flywheel, i
g) Crankshaft.
6 Before beginning the disma

f) Piston/connecting rod assemblies,

overhaul procedures, make smﬂlélyou'm

Tools and working facilities at the
manual for further information.

all of the correct tools necessary. Refar

fer to
end of ths

——u—-_‘-. g

6.3c Exploded view of the cylinder block and associated

components - 1.6 litre engine

1 Flywheel retaining bolt
2 Flywheel
3 Cover plate

9 4 Oil seal

5 Qil seal housing
6 Cylinder block
7 Locating dowels and O-rings

8 Piston rings

9 Circlips

10 Gudgeon pin

11 Piston

12 Connecting rod

13 Main bearing inserts and thrustwashers
14 Crankshaft

15 Connecting rod big-end cap

16 Main bearing caps

17 Sump

18 Drain plug

19 Sealing washer

20 Big-end bearing inserts

ntling ang

q




2Ce8 Engine removal and overhaul procedures

45 Refit the through-bolt and nut to the rear
engine/transmission mounting, tightening it by
hand only.

46 Refit the through-bolt and nut to the front
engine/transmission mounting. Position the
engine/transmission so that the front

)

6 Working as described in Chapter 8, refmioyve

both driveshafts,

7 Carry out the followin
described in Chapter 78.

a) Disconnect the selector cable from the

9 Operations g4

: transmission, i
mounting through-bolt is correctly aligned b) Di - &
) Disconnect th {
with the mark made prior to removal, then Ak bodyffofz.{;dom cable from the
tighten to the specified torque setting. R Di iE SN A
: . - c) Disconnect the transmission wiring
47 Rock the engine/transmission to settle it e connectors.
in position, then tighten the front, right- anle L d) Disconnect the fluid cooler hosss from
left-hand mounting through-bolts to their fer the transrission, k.
specified torque settings. — e ===l ¢) Disconnect the speedometer cable, '
48 On 1.6 litre engines, refit the mounting  4.44 Tighten the centre member mounting 8 Manceuvre the engine hoist into position, |
bracket to the top of the right-hand mounting, bolts to the specified torque and attach it to the cylinder head usiné
and tighten its retaining bolts to the specified suitable lifting brackets bolted. Raise the hoist |
torque. b) Depressurise the fuel system, and until it is supporting the weight of the engine.
49 The remainder of the refitting procedure is disconnect the fuel feed and return hoses 9 Slacken and remove the nut and through
a direct reversal of the removal sequence, from the throttle body (plug all openings, bolt from the rear engine/transmission J
noting the following points: to prevent loss of fuel and entry of dirt mounting. .
a) Ensuring that the wiring harness is into the fuel system). 10 Slacken and remove the four bolts and
correctly routed and retained by all the ¢) Disconnect the accelerator cable. washers securing the centre member tothe §
relevant retaining clips, and all connectors d) Disconnect the relevant electrical vehicle body,_and lower the assembly away
are correctly and securely reconnected. connectors from the throttle body, infet fmm thelengme. Recover the stopper ring
b) Prior to refitting the driveshafts to the manifold and associated components. Whi{?h is ﬁ;tte.d betv.-ee_n the rear
transmission, renew the driveshaft ojl e) Disconnect the vacuum servo unit hose, engine/transmission mounting and its !-
seals as described in Chapter 7A. coolant hose(s) and all the other bracket.
¢) Ensure that all coolant hoses are correctly relevant/breather hoses from the manifold 11 Unscrew the nut and through-bolt from
reconnected and securely retained by and associated valves. the right-hand engine/transmission mounting,
their retaining clips. ) Remove the inlet manifold support then undo the retalning D{OI‘S andhremmre the
d) Adjust the accelerator cable as described bracket(s). mounting assemb")f iombbt e hﬁﬂr?'ﬂ&
in the relevant Part of Chapter 4. g) Remove the exhaust front pipe. compartment. Relcmerfth;} rub :r? w |cm;r:e
e) Connect and adjust the clutch cable as 3 On multi-point injection engines, carry out Etteiezo each side of the body mounting
i i i i a ibed in racket.
described in Chapter 6. ; L ol operations as Cascn 12 Slacken and remove the through-boft
f) Refit and adjust the auxiliary drivebelt(s) Chapter 4C. ne o
] inlet d from the left-hand engine/transmission
as described in Chapter 1. a) Remove the air cleaner inlet duct. inq. Undo the three bolts sacuing i
g) Refill the engine and transmission unit b) Depressurise the fuel system, and mounting. f"h 0“ r?srnission poial - -
with correct quantity and type of disconnect the fuel feed and return hoses  mounting th? the ? by ositiclm Reco:’:ru;h'e
Jubricant, as described in the relevant from the fuel rail (plug all openings, to the mounting ou E P e G
Sect.-'ons’ofChapter 1 prevent loss of fuel and entry of dirt into rubbers from each side
h) Refill the cooling sysfém as described in the fuel system), bracket. final check that any componens
Chapter 1 ¢) Disconnect the accelerator cable. 1::1 _bu:lake al éna; r‘e: o e vl T
i i isconnect the relevant electrical which would pre o :
i) On completion, start the engine and d) Di s:q o eiors from the thiotlle housing, inlet engine/transmission from the car have been .
sk b It fnoanffofd and associated components. removed or disconnected. Ensure that corr:d i
&7 . ts such as the driveshafts are secu i
Free the wiring from the manifold, and ponen od on removal.
! = i Papie i s0 that they cannot be damag
5 Engine and automatic % position it clear of the cylinder head so 14 If availgbie‘ a low trolley should be piaced &
transmission - removal, N that it does not hinder removal. 2 2 Aransmission assembly o §
paration and refittin D e) Disconnect the vacuum servo unit hose, under the eng | from under the §
o ol R i coolant hose(s) and all the other facilitate its easy ;,emouagmemansmissiﬂﬂ ;
: ; i the en ]
r hoses from the manifold  vehicle. Lower ot _
/ mlgv:;srﬁ:ﬁf;gevawes. assembly, makmg sure that nt::tr;ln?1 |: 5tr:}st i
flemoya ol inlet manifold support or damaged. Enlist the help of a 5
Note: The engine can be removed from the  f) Remove the inlet m. during this procedure, as it may ben -
car only as a complete unit with the Emmrfi‘he Gk nbrt e to tilt the assembly slightly to ile:rt?ansufa
it ' movi exha - 5
transmission; the two are then separated for 4g)s|azken the retaining clips, and disconnect panels. Great care must be ta

5 : ission is lowered are trap)
i i engme.;tt;‘ag;r‘rxs ;r{:)r:r:sunder the the heater hoses and all other relevant cooling that n:d di?‘_f:;‘t’r:‘::;;waj procedure-
?ut_?fg?s::;n. f:!ﬂci:; To allow adequate system hoses from the ; Noinospeila et f;m \i!?thdraw the assembly from undef e
ron A : t fitted location.

vehicle, there hose’s comrect il o icle.
cfar?dngae a‘;{:‘g:;?g;g!::n:hgahveen t;le front 5 On models with air conditioning, unbolt the  vehicle
shou

: i ,
. by 1yl|lg ﬂ to “Ie Vel“c’e body, 10 plevel'll an}‘ 16 Willl IIIB ellgillaﬂllaIISIIIISS’O“ ass

' : i he assembly :
1 Carry out the operations el excess strain being placed on the compressor "im‘l’:"g; if;%o 't_,:l 4 workbench (or fal™
: 15910 afBacton 4i carry out lines whilst the engine is removed. Do s ?h:f ;1 2 clean area of the workshoP
o sl E‘:ﬁ:::gg:ca:t;adﬁ the disconnect the refrttlgerantn..lfggi fgra::nif;ﬁ 17 Unscrew the retaining bolts.'and remo®
the fleﬂg oper; - compressgr (S_Be the warmni

ﬂ mm e




*6 Engine removal and overhaul procedures

4.13a Disconnect all the relevant fuel system wiring, and free it

from the inlet manifold (2.0 litre Phase |l model shown)

a) Air cleaner housing.

b) Fuel feed hose and return hose from the
fuel pump (plug all openings, to prevent
foss of fuel and the entry of dirt into the
system).

c) Acceleratar cable.

d) Carburettor wiring connector(s).

e) Vacuum servo unit vacuum hose, coolant
hose, and all other relevant
breather/vacuum hoses from the manifold
and associated valves.

fi Remove the inlet manifold support
bracket.

g) Remove the exhaust system front pipe.

h) On models with a catalytic converter,
disconnect the exhaust gas sensor wiring
connector.

12 On single-point injection engines, carry
out the following operations as described in
the Chapter 4B.

a) Remove the air cleaner housing.

b) Depressurise the fuel system, and
disconnect the fuel feed and return hoses
from the throttle body (plug all openings,

to prevent loss of fuel and entry of dirt
into the fuel system).

¢) Disconnect the accelerator cable.

d) Disconnect the relevant electrical
connectors from the throttle body, inlet

P ow the bolt(s) and free all earth
'8 ade) from the cylinder head

manifold and associated components.

e) Disconnect the vacuum servo unit hose,
coolant hose(s), and all the other
relevant/breather hoses from the manifold
and assoclated valves.

f) Remove the inlet manifold support
bracket(s).

g) Remove the exhaust front pipe.

13 On multi-point injection engines, carry out
the following operations as described in
Chapter 4C.

a) Remove the air cleaner inlet duct.

b) Depressurise the fuel system, and
disconnect the fuel feed and return hoses
from the fuel rail (plug all openings, to
prevent loss of fuel and entry of dirt into
the fuel system).

¢) Disconnect the accelerator cable.

d) Disconnect the relevant electrical
connectors from the throttle housing, inlet
manifold and assaciated components.
Free the wiring from the manifold, and
position it clear of the cylinder head so
that it does not hinder removal (see
illustration).

e) Disconnect the vacuum servo unit hose,
coolant hose(s), and all the other
relevant/breather hoses from the manifold
and associated valves (see illustration).

4.19 Disconnect the gearchange linkage
support rod (1) and selector rod (2) from
the transmission

4.13b Inlet manifold vacuum hoses (1) and earth leads (2) -
2.0 litre Phase Il model

f) Remove the inlet manifold support

bracket(s).

g) Remove the exhaust front pipe.
14 Slacken the retaining clips, and disconnect
the heater hoses and all other relevant cooling
system hoses from the engine, noting each
hose's correct fitted location.

15 On models with air conditioning, unbolt
the compressor and position it clear of the
engine. Support the weight of the compressor
by tying it to the vehicle body, to prevent any
excess strain being placed on the compressor
lines whilst the engine is removed. Do not
discannect the refrigerant lines from the
compressor (see the warnings given in
Chapter 3, Section 10).
16 Referring to Chapter 5B, disconnect the
wiring connectors from the distributor, ignition
HT coil and the power transistor unit. Free the
wiring loom from any relevant retaining clips.
so that it is free from the cylinder head and
will not hinder the removal procedure. Also
undo the retaining bolts, and disconnect @
the relevant earth leads from the head and
inlet manifold (see illustration).
17 Working as described in Chapter 8
remove the driveshafts.
18 Disconnect the clutch cable from the
transmission as described in Chapter 6.
19 Working as described in Chapter T
disconnect the gearchange linkage link rods.'f‘;
speedometer cable and the wiring connector®
from the transmission (see illustration):
20 Manoeuvre the engine hoist into positio™
and attach it to the cylinder head Us:"g
suitable lifting brackets. Raise the hoist ul
is supporting the weight of the engine. .
21 Using a suitable marker pen, Siof
outline of the front enginaflraﬂS“‘t:
through-bolt on the mounting brackﬂtmmsz
as a guide on refitting. Slacken an i rom
the nut and withdraw the through-bo
the mounting. Slacken and remove o
eng'™
and through-bolt from the rear & ;
transmission mounting (see illustration

N
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.G"l‘_al'lkshaft (continued)
Main bearing shell thicknesses:
1.6 litre engine:
Standard:
BIEER s i
Bmwn ............................... 1.826 to 1.830 mm
N e R A PENA AL IR A 1.830to 1.834 mm
TR o A R S S oge
Blue ........................... 1.838 to 1.842 mm
o R et
B MIMURGEISEZE « . Lot ot e e e . ; Ll
L e R 2.085 to 2.089 mm
Standard:
BlaGkimi sl o,
Dot T g o R 1.977 to 1.980 mm '
S sl e e e 1.980 to 1.983 mm [
Ye"ow. ........................................... 1.983 to 1.986 mm
Lot st S e 1.986 to 1.989 mm
Sl e S e

1.992 to 1.995 mm
1.995 to 1.998 mm
2.109t0 2.117 mm

L (e e e e e e T S s
; B o lnderale L T e
Big-end bearing shell thicknesses: T

1.6 litre engine:
Standard:
g:::n .............................................. 1.505 to 1.508 mm
B 1.508 to 1.511 mm
...... 1.511 to 1.514 mm
B T N T TS T e e o e Rbvkte o e wratniass aiania sia ala abe wials als 1.540 to 1.548 mm
T 1o e e i ot e e A il IS PR e 1.560 to 1t568 mm
T T L TR0 [ o P e e et e (et e er o e Ry Ay AP 1.625 to 1.633 mm
2.0 litre engine:
Standard:
T FE T el e et s e A LS R N e 1.500 to 1.503 mm
T T T e e s e s M i 1.503 to 1.506 mm
LT R e e S e e S N e e P R 1.506 to 1.509 mm
DO T I e 2B e oot & a s Pl v tn etn e aa Torimi e e o m aTecin e 5w 1.541 to 1.549 mm
D MIMIUNTErSIZe o 5 i e e S e aee e ms e e 1.561 to 1.569 mm
OO MM UNTEISIZE 1. o s e v s e eiaaim s n s s siae wials s s s we e e 1.626 to 1.634 mm |

Torque wrench settings

1.6 litre engines
Refer to Chapter 2A Specifications.

2.0 litre engine
Refer to Chapter 2B Specifications.

Phase | - 1990 to June 1993
Phase Il - June 1993 to October 1996 ]
Phase lIl - October 1996 to September 1999 ©

removal and refitting of those external
components necessary for full overhaul, refer
to Part A or B of this Chapter (as applicable)

x .‘dh-:}'%?&. 4 : R

Included in this Part of Chapter 2 are details
of removing the engine from the vehicle, and
general overhaul procedures for the cylinder
head, cylinder block/crankcase and all other
engine internal components.

The information given ranges from advice
concerning preparation for an overhaul and
the purchase of replacement parts, to detailed
step-by-step procedures covering removal,
inspection, renovation and refitting of engine
internal components.

After Section 6, all instructions are based
on the assumption that the engine has been
removed from the vehicle. For information
_conceming in-car engine repalr, as well as the

and to Section 6. Ignore any preliminary
dismantling operations described in Part A
(1.6 litre engine) or Part B (2.0 litre engine) that
are no longer relevant once the engine has
been removed from the vehicle.

Apart from torque wrench settings, which
are given at the beginning of Part A or Part B,
all specifications relating to engine overhaul
are at the beginning of this Part of Chapter 2.

Note: /n certain Sections of this Chapter
references are made to Phase I, Phase /l and
Phase Il models according to year of
production. This classlfication has been
necessary where modifications to the model
range affect the repair procedure being
described. The Phases relate to the model

years as follows:

2 Engine overhaul -
general information

A
- L

4 Itis not always easy to determine wher. 0;!;'
an engine should be completely over-hauled
as a number of factors must be consiu_:l ok

2 High mileage is not necessarily an mdliagﬂ
that an overhaul is needed, while low M i
does not preclude the need for an oV
Frequency of servicing is probably the
important consideration. An enginé wh

had regular and frequent oil and fitter chan

as well as other required maintenance, labi
give many thousands of miles of re




Valve stem diameter:
16litreengine ..............

'2.0 litre engine (Phase | and Phase Il models): ;
SR20Di and SR20De engines
SRR DD GBS 1 it iait s v e viite e VL avie aimis s s laih oiaTo sl e o wie ae
2.0 litre engine (Phase lll models) :
Overall length:
1.6 litre engine (Phase | and Phase || models)
1.6 litre engine (Phase |l models)
R I AR e o A e e e S
Valve guide inner diameter:
LT S o T e s e R e
2.0 litre engine (Phase | and Phase |l models):
SR20Diand SR20De engines « . v vvvrrrvirinansasursiaas
SRR TID SR IR S s st s oy e S e S R S
2.0 litre engine (Phase |ll models)
Valve stem-to-guide clearance:
1.6 litre engine
ST T [T oot S S o A o o
Valve spring free length:
1.6 litre engine
2i0iitreengine St e
Valve spring out-of-square limit:
1.6 litre engine
2.0 litre engine

..................

..........................................
..........................................

------------------------------------------

Piston rings
Ring-to-groove Clearance: . ........:c..usenrinesiniiicnrans,
TOP COMPIESSION NG .+ ¢« ¢ covcnnninrcrn st a i ananaenen.
Second COMPresSiON MNG .-+« v« v vne e nmntnsciaeaenans
End gaps: '
1.6 litre engine:
TOP COMPresSioN fiNG « v v vvvevererr s ereessanaeaaiina ns
Second COMPresSiON MNG - <« v vaiivn e o annnnnnens
(0] s7o) 111 o) 1 1111 [ P
2.0 litre engine:
TOP COMPIESSION NG « vt ccvnveenersenunnns e anenens
Second COMPresSiON MNG .« v v« wxa-ueusstsinnnssenurnness
Ol CONTON FING 2+« 4w eaannns s nar s esseneassssennsns

Piston and connecting rod
Piston diameter:
1.6 litre engine (measured 9.5 mm up from the base of skirt):
Standard piston:
Grade 1

...................................
..........

Grade 3 .. ..c..oranenne S e G L A e R AR
0.5 MM OVErSIZE PISTON . .o v v v vvinre e cnns
1,0 MM OVErsizZe PISTON . .. vvvvirrarervarnnsnnns cnonsns
J 2.0 litre engine (measured 13.0 mm up from the base of skirt):
Standard piston:
Grade 1
Grade3 ...-.. e S e b S R R
0.2 mm oversize piston . ....... .- S S S el
Piston-to-bore clearance ;
‘Piston gudgeo'n;pln bore diameter:
6 litre engine
jtre engine (Phase | and Phase Il models)
re engine (Phase lll models) «....oroecncoeee S et
- diameter: :

------- -

-----
....... A .. N N i SRR CR R R

Inlet

Exha
29.9 to 30.1 mm 23.9 ::)5:24.1 mm
34.0 to 34.2 mm 30.0 t0 30.2 mm
5.465 to 5.480 mm 5.445 10 5.460 mm
5.965 to 5.980 mm 5.945 to 5.960 mm
5.965 to 5.980 mm 6.945 to 6.960 mm
5.965 to 5.980 mm 5.945 to 5.960 mm
92.05 to 92.45 mm 92.42 to 92.82 mm
92.00 to 92.50 mm

92.37 to 92.87 mm

101.19 10 101.61 mm 102.11 to 102.53 mm

5.500 to 5.515 mm 5.500 to 5.515 mm
6.000 10 6.018 mm 6.000 to 6.018 mm
6.000 to 6.018 mm 7.000 to 7.018 mm
6.000 to 6.018 mm 6.000 to 6.018 mm
0.020 to 0.050 mm 0.040 to 0.070 mm
0.020 to 0.053 mm 0.040 to 0.073 mm
40.00 mm

49.36 mm

1.74 mm

220 mm

Standard Service limit
0.040 to 0.085 mm 0.2 mm

0.030 to 0.070 mm 0.2 mm

0.20 to 0.40 mm 0.49 mm

0.35t0 0.55 mm 0.64 mm

0.25 to 1.00 mm 1.09 mm

0.20 to 0.30 mm 1.00 mm

0.35 to 0.55 mm 1.00 mm

0.20 to 0.60 mm 1.00 mm

75.980 to 75.990 mm
75.990 to 76.000 mm
76.000 to 76.010 mm
76.490 to 76.510 mm
76.990 to 77.010 mm

85.980 to 85.980 mm
85,990 to 86.000 mm
86.000 to 86.010 mm
86.180 to 86.210 mm
0.010 to 0.030 mm

18.987 to 18.899 mm
21.987 to 21.999 mm
21.993 to 22.005 mm

18,989 to 19.001 mm
21.989 t022.001 mm
-0.004 to 0.000 mm (ie. an interference fit)



