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Boxster Foreword

Foreword

This manual contains T echnicallnformation as well as instructions
on repairs for Porsche vehicles. It is intended for the sole use of
workshops belonging to Porsche AG.

The descriptions form the basis for professional and correct mainte-
nance and repair work. The content of the work procedures
described is based on the level of training of a fitter who has com-
pleted vocational training and has a sound knowledge of the prod-
uct. This level of knowledge is necessary in order to carry out the
work described.

Warning notes

The warning notes and safety instructions are classified by the
respective signalising word (Danger, Warning, Caution) beside the

warning symbol.

To prevent injury and restricted operating and traffic safety of the
vehicle, or damage to the vehicle as the result of incorrect work,
read these instructions carefully and observe them without fail.

It is not possible for Porsche AG to give a detailed evaluation of all
danger situations for the persons carrying out the work. It is there-
fore imperative that all persons carrying out repair and maintenance
work on Porsche vehicles use their specialist knowledge to ensure
that their own safety is not at risk and the procedure chosen will not
have any negative effects on the vehicle -especially with regard to

safety.

It is therefore expressly specified that all work involved in the work
procedures described should be carried out only in accordance with
the valid guidelines and regulations of the local authorities responsi-
ble with respect to health and accident prevention and environmen-

-1 page 1Foreword
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Warns against death or very serious injury which will cer-
tainly occur if the instructions are not observed.

Warns against death or very serious injury which may occur
if the instructions are not observed.

Warns against minor injury or damage to property if the

instructions are not observed.
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tal protection, and in compliance with the legal requirements of
individual countries.

Notes

Notes contain advisory information related to the work procedure
which makes the fitter's work easier. The following pictogram indi.
cates this information:

rn Note!
Contains advisory information which makes the work procedure eas-
Ier.

Due to the continuous development and improvement of our vehi-
cles, there may be discrepancies between the actual technical sta-
tus of the vehicles and the work descriptions. Any existing
deviations are corrected by means of supplements, and the scope
of the descriptions is extended with supplements.

Porsche AG retains the right to implement changes at any time and
without prior notice.
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Use

The wprkshop documentation for the Boxster (986) model has the

desig~ation

-"Boxster (986)" Technical Manual- and contains Technical
Infor~ation as well as instructions on repairs.

The integration of the technical information published in the "Boxster

{~86)
l TeChnical.Manual with the descriptive matter on r~pair~ pro-

vides he user with a complex reference work that combines Into

one b ok associated or cross-referenced material of relevance to
works ops and originating from various information media.

The "~oxster (986)" Technical Manual consists of 15 folders, subdi-
vided Into the following Groups

.0 !ntire vehicle -General

.0 iagnosis, 1 Engine, part 1 (up to Repair Group 45)

.0 iagnosis, 1 Engine, part 2 (as of Repair Group 69)

.1 ngine, part 1 (up to Repair Group 13)

.1 ngine, part 2 (as of Repair Group 15)

.2 uel, exhaust, engine electronics

.3 ransmission, manual transmission

.3 ransmission, automatic transmission

.4 unning gear

.5 ody

.6 Body equipment, exterior

.7 Body equipment, interior

.8 / 9 Air conditioning / Electrics

.9 qircuit diagrams, part 1 (up to and including '99 model)

.9 qircuit diagrams, part 2 (as of and including '00 model)

The two folders with Group 0 are to be regarded as one folder; i.e.
file the "T echnicallnformation" notices only in the folder "Group 0
Diagnosis, part I" -up to Repair Group 45-.

The s~cond folder Group 0 Engine, part 2 -as of Repair Group
69- inFludes the further Repair Groups belonging to Group 1.

The two folders with Group 1 are to be regarded as one folder; i.e.
file the "T echnicai Information" only in front of the repair descriptions
in the folder Group 1 -Engine, part 1 -up to Repair Group 13-.

The s~cond folder Group 1 Engine, part 2 -as of Repair Group
15- inFludes the further Repair Groups belonging to Group 1.

-2 page 1Use
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The two folders with Group 9 are to be regarded as one folder; i.e.
file the "T echnicallnformation" notices only in the folder Group 9 Cir-
cuit diagrams, part 1 -up to '99 model-.

The second folder Group 9 Circuit diagrams, part 2 -as of '00
model- includes the further Repair Groups belonging to Group 9.

The "Boxster (986)" Technical Manual has the same structure in
each folder I with the following breakdown for all Groups:

Title page: "Boxster (986)" Technical Manual

> Foreword

Title page: "Technical information'

> Table of contents, Technical information> Technical information

Title page: "Repair"

> Repair Groups: overview> Table of contents, repairs> General /
technical data> Instructions on repairs

As can be seen from the breakdown, the published Technicallnfor-
mati on is in the front part of each folder -numbered according to
the Groups. The Table of Contents assigned to each Group will be

periodically updated.

Following the Technical Information, separated by a title page, the
instructions on ~epairs -assigned according to the Groups or bro-
ken down into R~pair Groups -are included in the folders.

The instructions on repairs will be extended and updated by means
of supplements.

rn Note!
Sheets that already exist in the "Boxster (986)" Technical Manual
and are updated or revised and thereby exchanged by a supplement
are designated in the footer with the supplement number corre-
sponding to the current version: e.g. "Printed in Germany -2,-
2000"

[I) Note!
Due to a system modification in the Technical Literature production,
the fol/owing procedures have changed in model year 2000!
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1 -The previous record sheet in the folder "'O-General" and

the supplement contents sheet -red sheet- have been

omitted. A supplement overview now aplpears sepa-

rately in each folder. The new supplement contents

sheet can be destroyed after the supplement is filed in

the folder.

[IJ Note!
The supplement overview sheet is replaced with the relevant
supplement in the corresponding folder and must no longer be
maintained by hand.

2 -The page numbering in the new and the replaced chap-

ters are no longer continuous. Each new chapter is now

given an additional chapter number followed by the

page number e.g. -2 Page 11 ~ Rep. Gr. 0; General

3 -The old page numbering still applies to E~xisting chap-

ters and those that are not replaced.

-2 page 3Use
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0
03

Group 0: Entire vehicle -General
Maintenance

0
01
03
24
37
45

Group 0: Diagnosis
Sales check
On-board diagnosis
DME diagnosis
Tiptronic diagnosis
ABS diagnosis

0
69
72
80
90
91
91
94

Group 0: Diagnosis
Airbag diagnosis
Seat memory diagnosis
Heating diagnosis
Alarm system diagnosis
PCM diagnosis
ParkAssistent diagnosis
HBA diagnosis

1
10
13

Group 1: Engine
Engine -Crankcase, suspension
Engine -Crankshaft, pistons

1
15
17
19

Group 1: Engine
Engine -Cylinder head, valve drive
Engine -Lubrication
Engine -Cooling

2
20
21
24
25
26
27
28

Group 2: Fuel, exhaust, engine electronics
Fuel supply, control
Exhaust system, turbocharging
Fuel system, electronic injection
Fuel system, K-Jetronic
Exhaust system
Starter, power supply, cruise control
Ignition system

3
30
34
35
39

Group 3: Transmission, manual transmission
Clutch, control
Manual transmission -Actuation, housing
Manual transmission -Gears, shafts, into gearsh,
Final drive, differential, differential lock

3
32
37
38
39

Group 3: Transmission, automatic transmission
Torque converter
Automatic transmission -Actuation, housing
Automatic transmission -Gears, control
Final drive, differential, differential lock
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4
40
42
44
45
46
47
48

Group 4: Running gear
Front whee! suspension, drive shafts
Rear wheel suspension, drive shafts

Wheels, tires, suspension alignment
Anti-Lock Brake System (ABS)
Brakes -Brake mechanics
Brakes -Hydraulics, regulator, booster

Steering

5
50
51
53
55
57

Group 5: Body
Body front
Body center, roof, frame
Body rear
Lids, flaps
Door front, central locking system

6
60
61
63
64
66
68
69

Group 6: Body equipment, exterior
Sliding roof
Convertible top, hardtop
Bumpers
Glazing, window control
Exterior equipment
Interior equipment
Passenger protection

7
70
72
74

Group 7: Body equipment, interior
Linings, insulation
Seat frames
Seat upholsteries, covers

8
80
85
87
88

Group 8: Air conditioning
Heating
Ventilation
Air conditioning
Auxiliary air conditioning system

9
90
91
92
94
96

Group 9 Electrics
Instruments, alarm system
Radio, telephone, on-board computer, navigation
Windshield wiper and washer system
Lights, lamps, switches exterior
Lights, lamps, switches interior, theft protection

9
97

Group 9: Circuit diagrams
Wiring (up to and including the '99 model)

9
97

Group 9: Circuit diagrams
Wiring (from the '00 model)

Overview of repair groups
d in Germany -34, October 1999
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Boxster Engine

Tightening torques for engine M96/20 (2.51), M96/21 (3.21), M96/22 (2.7
I)

20 (15)
1 x 900

M9 x 1.25
20 (15)
1 x 900

M9 x 1.25
20 (15)

1 x 1100

10

10

22

22

10

10

10

50

25:f:1

45

10

13

80

M6 (micro-encapsulated)

M6

M9 x 150

M9 x 94

M6

M6

M6

M18 x 1.5

S80 x 3

MI0

M6 (micro-encapsulated)

M8xI

M27 x 2

10(7.5)M6

M16 x 15
50 (37)
1 x 900

23 (17)M8

MID x 1 x 25 (12.9)
25 (18)
1 x 900

10 (7.5)

80 (59)

60(44)

M6

M27 x 2

MID

46 (34)

Screws, bearing housing
Initial tightening:
Final tightening:

Connecting-rod screws with connecting-rod desig-
nation...7R
Initial tightening:
Final tightening:

Connecting-rod screws with connecting-rod desig-
nation...7R
Initial tightening:
Final tightening:

Oil guide to bearing housing

Screws, crankcase halves

Additional bolts

Crankcase/bearing housing

Oil suction pipe to crankcase

Air/oil separator to crankcase

Oil pan to crankcase

Oil drain plug to oil pan

Oil filter to crankcase

Coolant guide housing to crankcase

Intermediate-shaft flange

Lock nut on intermediate-shaft flange

Screw plug for piston pin assembly bore of cylin-
der bank 4 -6

Bolt for slide rail

Belt pulley to crankshaft
Initial tightening:
Final tightening:

Thrust plate to double-mass flywheel

Drive plate to crankshaft (Tiptronic)
Initial tightening:
Final tightening:

Coolant pump to crankcase

Chain tensioner to crankcase

Belt tensioner roller to lever for tensioning ele-
ment

Belt deflection roller 1 to crankcase MID x 145 (B.B.)

(7.5)

(7.5)

(16)

(16)

(7.5)(7.5)

(7.5)

(37)

(19:t1)

(33)

(7.5)

(9.5)

(59)
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Location Thread Tightening torque Nm (ftlb.)

23 (17)

M16 x 1.5

M8 x 12

MI0 x 230

65:1:5 (48:1:3.5)

23 (17)

30 (22)

600 torque angle
600 torque angle again

M6

M6

M6

M14 x 1.25

Belt deflection roller 2 to bracket for hydraulic
pump

Belt pulley to generator

Belt pulley to hydraulic pump

Cylinder head to crankcase
1 st step
Completely undone
2nd step
3rd step
4th step

Flat-base tappet housing to cylinder head

Camshaft bearing saddles to cylinder head

Cylinder-head cover to cylinder head

Spark plugs

M6 x 15 (10.9)

M27x2

M6 (micro-encapsulated)

MID xl

M6

M14 x 1.25

M18

M8

Camshaft drive wheel and drive plate to camshaft

Chain tensioner to cylinder head

Intake pipe to cylinder head

Plug, oil-pressure duct to cylinder head

Oil extraction pump to cylinder head

Oil-level sender to crankcase

Oxygen sensor to catalytic converter

Knock sensor

Hall-effect sensor

Speed sender

NTC coolant temperature sensor

Oil pressure switch

Starter

Generator

Ignition coil to cylinder head

Power steering pump to bracket

Pressure pipe of hydraulic pump

Oil supply tank to hydraulic pump

Check valve for auxiliary air injection

Coolant pump to crankcase

10 (7.5)

10 (7.5)

13(9.5)

30+3 (22+2) first fitting
25+5 (18+3.5) re-fitting

14(10)

80 (59)

10 (7.5)

10 (7.5)

10 (7.5)

max. 20 (15)

55:t5 (41:t3.5)

20:t2 (15:tl.5)

10 (7.5)

10 (7.5)

25:t5 (18:t3.5)

2O::t5 (15:t3.5)

45 (33)

45 (33)

10(7.5)

23 (17)

24 (18)

23 (17)

32 (24)

10 (7.5)

M6 (micro-encapsulated)

M6

M14 x 1.5

M14 x 1.5

MID

MID

M6

M8

M16

M8

M22 x 1.5

M6

Tightening torques for engine M96j20 (2.5 I), M96j21 (3.2 I), M96j22...
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1 Technical data

Engine

14O_98

M 96/20Engine type:

6Number of cylinders

85.5Bore mm

72Stroke mm

cm3 2480Displacement

11.0: 1Compression ratio

Max. engine power
as per 80/1269/EWG
as per SAE J 1349
at engine speed

kW
HP
rpm

150
201
6000
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Max. torque
as per 80/1269/EWG
at engine speed

Nm (ftlb.

rpm

245 (181)
4500

Max. litre output
as per 80/1269/EWG kW/I, HP/I 60.48/82.26

790
750
790
800
6700

Idle speed -manual transmission rpm
Tiptronic sel. lever in P or N rpm
Tiptronic sel. lever in drive position rpm
and A/C on rpm
Rpm limitation at rpm

Engine weight
Manual transmission
Tiptronic transmission

kg
kg

182.2
172.7

Valve control DOHC with camshaft adjustment (VarioCam)

Valve arrangement per cylinder 2 inlet, 2 outlet, suspended parallel V-arrangement

Valve clearance Hydraulic valve clearance compensation

Valve timing with 1 mm valve travel Inlet opens 150 after TOC
Inlet closes 460 after BOC
Outlet opens 380 before BOC
Outlet closes 70 before TOC

Engine cooling

Type Liquid cooling, two electric fans

Engine lubrication Integrated dry sump

Oil cooling Via oil-water heat exchanger

Oil pressure at 5000 rpm
Oil temperature 90 °c approx. 5bar

1/1000 km up to 1.5Oil consumption
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Fuel system DME 5.22 with sequential fuel injection

Fuel delivery 1 electr. fuel pump

System pressure without vacuum bar 3.6 4.0

Fuel RON/MON at least 98/88

Fuel consumption
as per 93/116/EG

Manual transmission Tiptronic

VIDD km
VIDD km
VIDD km

g/km

14.3
7.1
9.7
239

15.8
8.1
10.9
263

City

Highway
Overall
Target CO2 value

Emission control Oxygen sensing and three-way catalytic
converter (metallic substrate)

Electrical system

Nominal voltage

Alternator output

Battery, manual transmission

Battery I Tiptronic

V

W/A
Ah/A
Ah/A

12
1680/120
60/280
70/320

Ignition DME 5.22, with static high-voltage distribution
and cylinder-selective knock regulation

Ignition sequence 1-6- 2-4-3-5

FR 7 LDC 4
14 FR 7 LDU
0.8 + 0.1

Spark plugs
Bosch
Beru
Electrode gap mm
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1 Differences between Boxster 2.5 I, 2.7 and Boxster S (3.2 I) engines

Foreword

The following chapter describes the main engine differences which apply to the Boxster.

Technical data

Engine

Component Unit Boxster 2.5 Boxster 2.7 Boxster S (3.2 I)

Engine type M 96/20 M96/22 M 96/21

Number of cylinders 6 6 6

85.5 85.5 93Bore mm

Stroke 72 78 78mm

cm3 2687 31792480Cubic capacity

11.0:1 11.0:1 11.0:1Compression ratio

KW 150 162 185Engine performance

6000 6400 6250at engine speed rpm

245 (181) 260 (192) 305 (226)Torque Nm {ftlb,

4750 4500at engine speed 4500rpm

6700 7200 7200Max. engine speed rpm

ME 5.2 ME 7.2

E-gas

ME 7.2

E-gas
Engine control
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Tightening torques for engine M96/201

Crankshaft, bearing housing, crankcase

Location Thread Tightening torque
Nm Iftlb.1

Screws, bearing housing
Initial torque:
Final torque:

M9 x 127
20 (15)

1 x 900

Connecting-rod screws

Initial torque:

Final torque:

M9 x 1.25
20 (15)

1 x 900

Oil guide on

bearing housing M6 (micro-encaps.: 10 (7.5)

Screws for joining crankcase
halves 13 (10)M6

M9 x 150
M9 x 94

22 (16)
22 (16)

Additional bolts,

crankcase/bearing housing

Oil suction pipe to
crankcase M6 10 (7.5)

Air/oil separator to
crankcase M6 10 (7.5)

Oil pan to
crankcase M6 10 (7.5)

Oil drain plug

to oil pan 50 (37)M18 x 1.5

S80x3 25 :t 1 (18 :t 1)Oil filter to crankcase

Coolant guide housing to
crankcase 45 (33)MID

Intermediate-shaft flange to
crankcase 10

(7.5)

M6 (micro-encaps.:

13 (10)M8 xl
Lock nut on

intermediate-shaft flange
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Location Thread Tightening torque
Nm lftlb.1

Screw plug for piston pin mounting
bore of cylinder bank 4 -6 M27 x 2 80 (59)

Bolt for slide rail M6 10

(7.5)

Pulley to

crankshaft M16 x 15

Initial torque:
Final torque:

50 (37)

1 x 900

Double-mass flywheel to
crankshaft MI0 x 1 x 50 (12.9)

Initial torque:
Final torque:

25 (18)

1 x 900

Thrust plate to
double-mass flywheel M8 23 (17)

Drive plate on crankshaft

(Tiptronic) MID x 1 x 25 (12.9)

Initial torque:
Final torque:

25 (18)

1 x 900

Water pump to
crankcase M6 10 (7.5)

Chain tensioner to
crankcase M27 x 2 80 (59)

Belt tensioner roller on lever
for tensioning element 60 (44)MIa

Belt deflection roller 1 on

crankcase MID x 145 (8.8) 46 (34)

Belt deflection roller 2 on
bracket for hydraulic pump M8 x 55 23 (17)

M16 x 1.5 65 ::!: 5 (48 ::!: 3.5)Belt pulley on generator

23 (17)Belt pulley on hydraulic pump M8 x 12
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Cylinder head

Cylinder head to crankcase
Initial tightening or

tightening to flatten

1 st step
2nd step

MIO x 230

30 (22)

Cylinder head screws completely undone

Final tightening
1 st step
2nd step
3rd step

20 (15)
60 0 turn

60 0 turn

Flat-base tappet housing
on cylinder head M6 10 (7.5)

Camshaft bearing saddles
on cylinder head M6 10 (7.5)

Cylinder-head cover
on cylinder head M6 13 (10.0)

Spark plugs M14 x 1.25 30 (22) + 3 (2.0) first fitting
25 (19) + 5 (3.5) re-fitting

Camshaft drive pinion and
drive plate on camshaft M6 x 15 (10.9) 14 (10.5)

Chain tensioner
on cylinder head M27 x 2 80 (59)

Intake pipe on cylinder head M6 (micr~ncaps.) 10 (7.5)

Plug, oil-pressure duct
on cylinder head MID x 1 10 (7.5)

Oil return pump
on cylinder head M6 10 (7.5)
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Sensors, sending units, switches and ancillaries

Oil~evel sender
on crankcase M14 x 1.25 max. 20 (15)

Oxygen sensor on
catalytic converter MI8 55 ::!: 5 (41 ::!: 3.5)

Knock sensor M8 20:!: 2 (15:!: 1.5)

Hall sender M6 (micro-encaps.) 10:t 0.5 (7.5:t 0.5

Speed sender M6 10 :t 0.5 (7.5 :t 0.5)

NTC
coolant temperature M14 x 1.5 25 :t 5 (19 :t 3.5)

Oil-pressure switch M14x 1.5 20:t 5 (19:t 3.5)

Starter MID 45 (33)

Generator MID 45 (33)

Ignition coil on cylinder
head cover M6 10 (7.5)

Power steering pump
(hydraulic pump) in bracket M8 23 (17)

Pressure pipe on power

steering pump M16 24 (18)

Oil reservoir on power

steering pump M8 23 (17)

Check valve for
auxiliary air pump M22 x 1.5 32 (24)

Coolant pump

on crankcase M6 10 (7.5)



Boxster Engine -Crankcase, suspension

Removing engine, M96/20 (2.5 I) with manual transmission

~

~
.,

=-~

\) A\

Special tools



Engine -Crankcase, suspension Boxster

Retainer plate

Adapter

9592

9163/2

c Support plate 9592/2

D Support for manual transmission

E Pressure piece

F Screw M8 x 25

In conjunction with workshop jack

Or use adapter of transmission hold-
ing plate, special tool 9163 for the
928 model

Contained in scope of delivery of
9592/1

Contained in scope of delivery of
9592/1

Contained in scope of delivery of
9592/1

Contained in scope of delivery of
9592/1

1001 21 Removing engine, M96/20 (2.5 I) with manual transmission



Boxster Engine -Crankcase, suspension

Spring-band clamp pliers

8 Testing tool for plug-in couplings 9623

Refer to Workshop Equipment Manual,
Chapter 2.4, No.: 72

Used to check whether the plug-in cou-
plings are seated properly. Suitable
for pressure and return lines (nominal
diameter 6 and nominal diameter 10)

Adjusting tool

[I) Note!
If the special tool 9592 is being used for the first time, (four) addi-
tional threaded holes must be applied.

1. Lay the support plate 9592/1 on the rear of the retainer plate ...
9592 and fasten with four hexagon-head bolts M8 x 25. Q

v

Q
Q

Q

Q

~2. Countersink the retainer plate at the designated bores

-arrows- with a 9 mm drill bit. The support plate serves as the

drilling template.

Q

~~~/-
QQ

g

Q



Engine -Crankcase, suspension Boxster

3. Drill through the countersunk bores on the retainer plate with a ...
drill bit sized 6.8 mm and then cut an M8 thread. /;j../

~

4. Fasten the special tool adapter 9163/2 with a hexagon-head
bolt M8 x 25 (bolt quality 10.9) and hexagon-head bolts M8 x
16 (bolt quality 10.9) at the designated position "Boxster". The
adapter and the support plate are fastened on the retainer
plate with the M8 x 25 hexagon-head bolts. The M8 x 16 hexa-
gon head bolts connect the adapter with the support plate.

...

5. Fasten the support for the manual transmission with 1 M8 x 25 ...
bolt.

6. Fit complete retainer plate on the workshop jack.

1001 21 Removing engine, M96j20 (2.5 I) 1Nith manual transmission
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Drawing shows complete engine retainer plate fitted on the ...

workshop jack.

l~

~

Removing engine

1. Position the vehicle at the specified points on a lifting platform.

2. Open both the luggage compartment lids.

3. Cover the vehicle. Cover the vehicle with protective covers in
such a way that the body can not be damaged.

4. Move convertible top or convertible-top compartment lid to
service position. Open the convertible top until the convertible-
top compartment lid is half open.

5. Detaching cloth covering. Disengage the rear strip on the left
and right sides of the cloth covering in downward direction.

6. Detach tension cables. Press the ball socket of the tension
cable out of the ball head of the adjusting piece on the left and

right.

7. Move convertible top to service position. To do so, press the
tension bow of the convertible top towards the main bow, until
it reaches its locking point.

8. Move the convertible-top compartment lid to service position
and secure. Disengage the convertible-top compartment links
at the extreme bottom. To do so, disengage the clips at the left
and right and pull the links off the bolt.

...

1001 21 Removing engine, M96j20 (2.5 I) with manual transmission

The engine is removed downwards complete with the manual trans-
mission.



Engine -Crankcase, suspension Boxster

.\

9. Press the converible-top compartment links forwards until the ...
two bores coincide and a 5 mm mandrel can be pushed
through them.

10. Remove left-hand seat. For better accessibility, remove the
left-hand seat of the car. Unscrew the four internal-serration
screws, disconnect all the electrical plug connections and
remove the seat.

\
\

(l>/
\.

11. Open the rear wall cover. To do so, remove the oddments tray'"
behind the seats and remove the rear wall lining. Then undo the
6 fastening screws and the 2 fastening nuts. (See -arrows-).

& Caution!
Danger of short circuit!

First remove the ground terminal.

Cover the terminals.

Never connect (short circuit) the terminals.

12. Disconnect battery. Before disconnecting, find out the relevant
theft codes (e.g. radio) if necessary. At the battery, disconnect
the ground terminal and remove the ground cable
=> Rep. Gr. 2706.

13. Remove the rear spoiler => Rep. Gr. 66 5819; Removing and ...
installing rear spoiler.

f

1001 21 Removing engine, M96j20 (2.5 I) with manual transmission



Boxster Engine -Crankcase, suspension

14. Rempve rear bumper. While doing so, pay attention to the con- ~
nectipn for the number plate lighting =} 63; Rep. Gr. 63 58 19;
Removing and installing rear bumper.

15. Remove left and right wheel housing trims. ...

16. Rem0ve the rear part of the underbody cover. ...

5

..I

~
.m,

@
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17. Lift the vehicle. Before lifting, check that all fastening points of ~
the diagonal braces are easily accessible. Pay particular atten-
tion to the threaded part -C-.

\A

(J

,'~~-I

c

B
~I

18. Undo the fastening screw -C- and the collar nuts -0- and
remove the diagonal braces -8- together with the holder -E-.

19. Remove stabilizer.

~

\A ~i
(J

\~ \
~c

B ~y,

20. To do so, unscrew the two fastening screws at each of the two

bearing surfaces on the left and right.

~~~I

1/

d
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21. Unscrew the stabilizer on the left and right of the links. ... /

~

;:.~::;:::;;;':'1
/

~

J/J

22. Detach rear cross member (aluminium V-member) on the body. ... -
/"

~--"

trif'f(I~

/'\-

~

23. Undo the cable. Undo the engine cable on the rear-axle sup-
port. The cable must be countered with a suitable wrench and
must not be twisted.

24. Undo halfshafts. To do so, undo the fastening screws of the
halfshafts on the transmission. Fit protection on to the half-
shafts.



BoxsterEngine -Crankcase, suspension

~

25. Unclip and detach the oxygen sensor plug connection from the ...
holders of the rear-axle support. On an OBD II vehicle, addition-
ally disconnect the oxygen sensor plug connection in the rear
wing area. Press the heat shield aside and disconnect the

plugs.
26. Remove rear mufflers. To do so, secure the rear mufflers with

a transmission jack. Then undo the flange connection between
the catalytic converters and the exhaust manifold. Undo the
three hexagon-head bolts on the exhaust bracket.

\

~

View of the support

27. Remove the front lining in the rear luggage compartment.
Lever off plastic clips using a commercially available removal
tool (refer to Technical Equipment Manual, Chapter 2.4, No.

21).

/II
0 "I

(I
"-~I

28. Remove the rear-axle support. Unscrew the four fastening
screws and remove the rear-axle support to one side.

~!~

C-'
\..0--

.When lowering, do not damage the oxygen sensors, cables and

plugs.
.Attach protective sleeves around the oxygen sensor plugs.

r-
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29. Drain coolant. To do so, remove the screw plug of the coolant ...
circuit on the coolant guide housing. Collect coolant in a clean
container.

30. Disconnect coolant hoses. Open the supply and return lines for coolant on the engine and pull them off. Then close all open-

ings. Collect emerging coolant in a clean container.

:~

/ --
J\

.:.;1

:.1//-:"

Open spring band clamp

~

"-
\

:),I

\
\
\ " '"",

~

'"

~
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Pull off the hose ...

/
.~I

~""f'-..

/
\Jlf

A Caution!
Danger of fire!

.Collect emerging fuel.

.Avoid ignition sources and naked flames.

31. Detach the fuel return line. Disconnect the fuel return line under

the vehicle floor by pressing gently on the button and pull

apart. Collect emerging fuel. Close off the open ends of the line

immediately. Then open the holder on the body and remove the

line.

32. Disconnect the steering lines. Remove the small undersea ling on the left vehicle underside (six plastic.nuts). Disconnect the

two hydraulic lines of the power steering on the vehicle floor.

To do so, undo the threaded part and disconnect. Any emerg-

ing Pentosin must be collected.

1::::::::Jm

33. Disengage the retaining clips for the power-assisted steering
lines and the brake vacuum hose and remove the lines.
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34. Unscrew the heat shield on the transmission. To do so,
unscrew the two fastening nuts and remove the plate.

...

...35. Disengage shift cables on the transmission. Disengage the
cables with the commercially available tool (see Workshop
Equipment Manual, Chapter 2.4, No.: 21).

36. Detach the shift cables. Unclip the shift cables on the transmis-
sion mount. Then pull the shift cables upwards out of the
engine compartment and set them aside.

.When the slave cylinder is removed, do not actuate the

clutch again.

37. Uncouple clutch slave cylinder. To do so, unscrew the fasten-
ing screw and remove the clutch slave cylinder. Tie the cylinder
with a wire.

38. Disengage the accelerator cable. Remove the cover on the
deflector box and disengage the accelerator cable.

...

t-d
/'

-/)
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Disengage the accelerator cable

39. Disconnect the electric plug on the hot film mass air flow sen- ..
sor. Then disconnect the connecting hose between the hot film
mass air flow sensor and the throttle body. To do so, discon-
nect the hose clamp on the hot film mass air flow sensor.

I

/
('

~

":::,'" ~

§T

~

~

,J

40. Press the spring band clamp on the oil filler hose apart and
push it aside. Pull off the oil filler hose; heat, if necessary.

~

--~

-t
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41. Disconnect the fuel supply hose. Make sure without fail to coun-..

ter with a suitable wrench when doing this. Collect emerging
residual fuel. Then disconnect the ground cable.

42. Disconnect vacuum line for the brake booster. To do so,
remove the grey snap ring. Then push the inner sleeve -1-
against the outer sleeve -2- and pull off both sleeves together

in the direction of the arrow.

-~I

, ~

" "

...Snap ring

~Inner and outer sleeve

43. Disconnect B+ separator box. To do so, undo the hexagon nut
in the separator box. Remove the cable and lay to one side.

1\\
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44. Remove the supply tank of the power steering system. To do so, suck fluid out as much as possible. Then open the bayonet

lock on the bottom of the expansion tank and remove the tank.

Close the opening in the servo pump with a clean plug.

rn Note!

45. Remove drive belt. Mark the running direction of the drive belt ...
with a coloured pen. Slacken belt by turning the tensioning pul-
ley (wrench size 24 mm) clockwise, hold still and simultane-
ously take the belt off the drive pulleys.

(/
\( "'-
~"---'\"

46. Undo the rear fastening screw of the air-conditioning compres- ~
sor from above. The screw is positioned between the intake
manifolds of the fifth and sixth cylinders.

.In vehicles with air conditioning, the points 45 to 48 must also
be carried out.

.Never evacuate and open the air-conditioning circuit unless this
is absolutely necessary.
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47. Loosen air-conditioning compressor. To do so, undo the two
front fastening screws -(arrows)-. Disconnect the electrical

plug.

...

--

~

[IJ Note!
The air-conditioning compressor can be removed from the vehicle
more easily if the engine has already been lowered.

~:

48. Set the air-conditioning compressor with the hoses connected
to one side or lift it out of the engine compartment and set it on

a suitable base.

49. Remove the rear luggage compartment lining. To do so, lever out the rear fastening clips and remove the lining from the lug-

gage compartment.

~I

1

-;--;-
:" "

50. Disconnect the plug connections (X3/1, X3/2 and X59) of the ...
engine wiring harness. To do so, raise the lock at the side and

pull the plug out.

\~\/oN

/, I
~I
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51. Lock the ground point of the engine control module, ...

~

0

0 0

~

52. Unplug the engine control module. Open the topmost plug by

actuating the side button and pull out. Remove the other plugs

from the top down. To do so, press the locking button in and

push the locking bar upwards.

...

g1

10\\
-

53. Uncover the engine wiring harness. To do so, press the rubber sleeve on the luggage compartment rear wall inwards and

guide the wiring harness towards the engine compartment, if

the engine is to be lowered later.
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54. Disconnect the plug connection at the guide tube of the oil dip- ...
stick. To do so, press the two tabs together and unclip the
tube.

~
-'\rn Note!

It is recommended to position the complete retainer plate using a
transmission jack first. Only then should the workshop car jack be
placed underneath.

-

55. Place pre-assembled engine retainer plate with transmission
support on the crankcase or transmission.

View of the engine retainer plate ~

~

Plate positioned and secured

~ 1001 21 Removing engine, M96/20 (2.5 I) with manual transmission
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Car jack placed underneath ...
\\

~

-

---1-1

V

& Caution!
Risk of damage!

When undoing the multi-tooth nut, the mount is destroyed!

56. .Remove the transmission support with the hydraulic mounts.

Undo the two fastening nuts on the left and right.

~~

57. Undo the front engine carrier. To do so, unscrew the four fas- tening nuts.

58. Lower the engine-transmission unit carefully. Ensure that there
is sufficient clearance for the components. The engine wiring
harness must be guided during the lowering procedure.

(D

~~~
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Pay attention to the VarioCam cable ...

}\

,...,
~r

I \ """-1

~~~
(

& Warning!
Risk of damage!

Only place the vehicle on its wheels or push it after the rear-
axle support, the sheetmetal brace and both the diagonal
braces have been installed.



100119 Removing and installing engine

Special tools

ExplanationSpecial tool

lQ-222A

9591/1

No. Designation

Supporting bridge For engine suspensionA

2 ea.8

In conjunction with
Steinbock car jack

9592c
Supports

Retainer plate

Adapter for transmission mounting
plate; use special tool 9163, type
928

0 Adapter

10-1
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Removing and i~stalling engine

The engine and transmission are removed downwards. Before engine is removed, the

transmission must be detached.

b. Disconnect plug connections.Removal I

1. Remove covers. Disconnect battery and cover
terminal or battery.

Note

jBefore disc nnecting battery I move convertible

top and eng ne-compartment cover to service po-

sition.

2. Put body-protection covers on.

3. Raise car! at specified jacking points

4. Undo en~ine wiring harness in rear luggage

compartnjlent:
460 -96

a. Press out expanding rivets of lining with lever
c. Pull out control unit plug.

d. Push rubber boot through to engine compart-
ment.

(,

459 -96

405 -96
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5. Remove complete exhaust system. The follow-
ing operations must be carried out first:

a. Remove spoiler.

404-96

d. At rear axle, remove transverse member
panel, left transverse member, right trans-
verse member and stabilizer.

e. Disconnect oxygen sensor plug connection.462-96

f. Separate flange between exhaust manifold and
catalytic converter.

b. Remove rear panel.

g. Place transmission jack under silencer.

h. Undo hexagon-head bolts (3 ea.) at holder.

-'r::

~\\'0 Ii

//
II

463 -96

,//1c. Rel!nove right and left wheel housing liners,

464 -96
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Lower exhaust system with transmission jack. C. Undo drain plug on water guide housing.

~
6. Remove transmission.

Removing and installing manual transmission:
See Group 34, Page 34 -3.
Removin~ and installing Tiptronic transIT ..ssion.
See Group 37, Page 37 -AI.

III
7. Remove underside panels,

8. Drain coolant:

a. Remove cap from coolant expansion tank.
/

b. Disconnect vent line.

471 -96

:/ d. Clamp shut coolant hoses with hose clamps
and drain coolant.

i

r~

467-96

472 -96
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Installing engine, M96/20 (2.5 I) with manual transmission

Special tools
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Retainer plate

AdapterB

c Support plate 9592/2

D SulPport for manual transmission

E Pr~ssure piece

F Screw M8 x 25

In conjunction with workshop jack

Or use adapter of transmission hold-
ing plate, special tool 9163 for the
928 model

Contained in scope of delivery of
9592/1

Contained in scope of delivery of
9592/1

Contained in scope of delivery of
9592/1

Contained in scope of delivery of
9592/1

1001 23 Installing engine, M96/20 (2.5 I) with manual transmission



Boxster Engine -Crankcase, suspension

Spring-band clamp pliers

B Testing tool for plug-in couplings 9623

Refer to Workshop Equipment Manual,
Chapter 2.4, No.: 72

Used to check whether the plug-in cou-
plings are seated properly. Suitable
for pressure and return lines (nominal
diameter 6 and nominal diameter 10)

Adjusting tool

1. Lay tre support plate 9592/1 on the rear of the retainer plate ...
9592 and fasten with four hexagon-head bolts M8 x 25. Q

~'=J
I

Q
Q

QQ
0

Q

Q

...2. Countersink the retainer plate at the designated bores
-arrows- with a 9 mm drill bit. The support plate serves as the

drilling template.

QQ

Q

10 01 23 Installing engine, M96/20 (2.5 I) with manual transmission
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3. Drill through the countersunk bores on the retainer plate with a ...
drill bit siz~d 6.8 mm and then cut an M8 thread. ~

"

4. Fasten the special tool adapter 9163/2 with a hexagon-head
bolt MB x 25 (bolt quality 10.9) and hexagon-head bolts MB x
16 (bolt qu,ality 10.9) at the designated positions "Boxster". The
adapter and the support plate are fastened on the retainer
plate with the MB x 25 hexagon-head bolts. The M8 x 16 hexa-
gon head bolts connect the adapter with the support plate.

...

5. Fasten thetsupport for the manual transmission with 1 M8 x 25 ... bolt.

6. Fasten co plete retainer plate on the workshop jack.

10 01 23 Installing engine, M96/20 (2.5 I) with manual transmission
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Drawing shows complete engine retainer plate fitted on the workshop jack.

~

Special notes

.Checkithe fuel hose for correct routing. The fuel hose is routed behinq the engine wiring harness.

.When ~nstalling the rear-axle parts, it is essential to observe the

correc:t sequence. The sheetmetal brace should be installed

first, tl1len the diagonal brace and finally the rear-axle support.

.The V-brace must be fitted before the exhaust system is

install~d.

.FinallY,i perform a suspension alignment.

.Read out fault memory.

~

Installing engine

[IJ Note!
In order tq facilitate the fitting of the air-conditioning compressor, it
should belmoved back into its installation position during the run-
ning-in of the engine.

1. Lift the engine-transmission unit carefully and in steps. Have a I

secomd person observe the engine-transmission clearance at
the s~me time. When lifting, pay particular attention to the
clear~nce between the rear-axle longitudinal support and the
Vario(:;am cable. Place the air-conditioning compressor in its
installation position at this stage.

1\

~-
11./

(I~I

J (
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2. Push the engine wiring harness through the bulkhead and into ...
the luggage compartment before the final installation position
is reached!

0

{~

~

~

~=
~

3. Tighten engine mount. Tighten the four engine mount fastening ...
screws to 46 Nm (34 ftlb.).

& Warning!
Risk of damage!

.Do not turn the multiple-tooth nut -CO!

...4. Install the transmission carrier and the hydraulic mount again.
The M8 screws are tightened to 33 Nm (24 ftlb.J. ~
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5. Install engine carrier again. Tighten the four fastening screws ...
to 69 Nm (48 ftlb.). l1t::=:JrJ

--5:1
co Q\

/
6. Remcilve the engine-transmission retainer plate. As soon as the ...

engine has been fastened again, the car jack and the retainer
plate can be removed.

7. Clip the guide tube of the oil dipstick into the socket. ...

1

~
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8. Fit the rubber sleeve of the wiring harness again. ...

9. Re-connect engine control module. Start from the bottom and ...
pay attention to the plug designations on the control module.

~

n\\,~
~

Ii 

(;:-,

10. Connect the plug connections (X3/1, X3/2 and X59) of the
engine wiring harness. To do so, insert the plug and lock the
lateral slide.

...

1;7\

,~
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11. Connect the ground point of the control module again and
tighten the fastening nut.

~

0

0 0

~

12. Install the luggage compartment lining of the rear luggage

compartment.

~

-~-'~

13. Screw air-conditioning compressor tight. Tighten the three fas- ...
tening screws to 23 Nm (17 ftlb.J. ---

\.

\\Ii

II
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14. Check the drive belt for damage and replace it if necessary. Fit ...
the belt in its original running direction once more. The fitting
sequence is shown in the following illustration.

15. Tighten the fuel line on the engine and the ground cable again. ...
Make sure without fail to counter with a wrench when tightening
the fuellinr' The ground cable is tightened with 23 Nm (17

ftlb.), I

"

I-;.JJ.

"'""

16. Push the vacuum line for the brake booster in a straight line on to the flange, until the plug is heard to engage. Then install the

grey snap ring again. Check that the line is seated properly by

pulling on it gently.
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17. Install the expansion tank of the power steering again. Check
the sealing rings and replace, if necessary. Turn the lower

adjusting ring to its original position and position the tank of the
power steering. Press the tank downwards and at the same
time turn the ring until the markings coincide. Then fill the tank
with Pentosin according to the regulations.

18. Lay the B+ line of the alternator over the connecting bolt and

tighten the fastening screw with 10 Nm (7.5 ftlb.). Close the
protective cap of the B+ box.

19. Re-connect hot film mass air flow meter. Connect the connect- ...
ing tube between the hot film mass air flow meter and the
intake system and tighten the hose clamp.

II

"'-
/

/

~ T~

20. Fit the oil filler line. Push the oil filler line back onto the flange ..
and secure with a spring band clamp.
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21. Engage the accelerator cable.

Close the deflector box. ...

\'<11
;;-,...

/"

~

I
/7

.~

---
::>II

",I

22. Refit clutch slave cylinder. Insert the cylinder back into the
opening in the transmission. Tighten the fastening screw with
23 Nm (17 ftlb.).

23. Lay shift cables. Lay the shift cables in the engine compart-
ment once more and clip them into the holder on the transmis-
sion. Then check once more that they are seated properly.
Finally, press the shift cables back into the shift linkage. Check
that the shift cables are installed correctly.

24. Screw heat shield tight. Fit the shield over the Tucker bolts and
tighten the two sheetmetal nuts.

25. Screw the drive shafts on to the transmission again with new
screws. The tightening torque is 39 Nm (29 ftlb.) for the Box-
ster 2.7 I and 81 Nm (60 ftlb.) for the Boxster 3.2 I. Subse-
quently remove the protective sheath.

26. Retighten cable. Fit the engine cable through the rear-axle sup- ...
port again and tighten the fastening nuts. Make sure to counter
with a wrench when tightening. The tightening torque is 23 Nm

(17 ftlb.).

~Ii\ a

~o.,- a
a

0

C>

\.J
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27. Connect the power-assisted steering lines. To do so, tilt the
holder on one side and pull out simultaneously.

...

c

:~
BA

28. Detach threaded part -A- by pulling it off the nipple.

~

B

29. Insert the holder -C -into the threaded part -A -and screw"'"
both into the plug-in coupling -B -and tighten. Make sure to
counter with a wrench when tightening. The tightening torque
for the steering pressure line is 30 Nm (22 ftlb.) (wrench size = C
15). The tightening torque for the steering return line is 40 Nm ,~(30 ftlb.) (wrench size 19). I

f\11
A B

~~~~
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30. Insert the screwed plug into the plug-in coupling in a straight
line. The plug must audibly engage in the holder.

~

rn Note!
The plug-in connection is designed so that the plug can be shifted in
the plug-in coupling by approx. 1 mm in axial direction by slightly
pulling or pressing.

-~

31. The correct engagement of the plug-in couplings should be
checked using the special tool 9623. To check this, insert the
special tool 9623 between the plug-in coupling and the
screwed plug and tilt the tool slightly. The plug must not slide
out.

32. Install the servo lines, the return line and the vacuum hose for ...
the brake booster again and insert the retaining clip.

~
/Jr

Jrl

~

""
0

& Caution!
Risk of damage!

The fuel lines must not tIe kinked.

33. Connect the fuel lines. Re-connect the fuel lines on the vehicle
underbody. The plug must engage audibly. Check correct seat-

ing by pulling gently.
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& Caution!
Danger of slipping hoses.

Never apply a lubricant to the coolant hoses to make fitting
easier!

34. Fit all the coolant hoses again. To make fitting easier, the cool-
ant hoses can be wetted with water in the fitting area.

Connect the hose ~

/
~f

~

~'f

Close the line ...
"-
'.

,I.

\
\.

,

~'\

"

Reconnect the hoSE~s ...

~~--/'
/:

:--.

;'1

/
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35. Check the coolant drain plug. If the drain plug is removed, it
should be equipped with a new seal and re-mounted. The tight-
ening torque for the screw is from 10 to 15 Nm (7.5 to 11

ftlb.J.

36. Fit vent line again. ...

r

~

~

37. Install rear-axle support again. The four fastening screws are
tightened to 65 Nm (48 ftlb.).

~ a---

C-\~--

10 01 23 Installing engine, M96/20 (2.5 I) with manual transmission
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38. Move the exhaust system to its installation position again. In
the process, replace all the seals at opened points. Tighten the
three hexagon-head bolts again. Then tighten the screws on the
exhaust manifold/catalytic converter with 25 Nm (18 ftlb.).

~

\--
0 °jl

\..

39. Connect the oxygen sensor cables. Connect the plugs and
engage the holder in the rear-axle support.

~ '"

.."

,.1

~

40. Install the rear V-member. The four fastening screws are tight- ened to 65 Nm (48 ftlb.).

41. Install stabilizer. To do so, insert the stabilizer on the left and

right into the stabilizer mount and screw it tight to the two bear-

ing surfaces. The fastening nuts on the mount are tightened

with 46 Nm (34 ftlb.). The fastening screws on the bearing sur-

faces are tightened with 23 Nm (17 ftlb.).

-:.::..:

""'-..I

/,-

10 01 23 Installin~: engine, M96/20 (2.5 I) with manual transmission



BoxsterEngine -Crankcase, suspension

View of one of the two bearing surfaces ...

~
"

~

View of a stabilizer mount

v

InJ I ~.:::::::;;::::: :

~

'1/
42. Install the sheetmetal brace into the vehicle. Tighten the hexa- ...

gon nuts with 65 Nm (48 ftlb.) and tighten the fastening screws
with 46 Nm (34 ftlb.). Install the two diagonal braces into the
vehicle. Tighten the fastening nuts to 65 Nm (48 ftlb.).

10 01 23 Installing engine, M96j20 (2.5 I) with manual transmission

alOO1233 Printed in Germany -42,2000
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rn Note!

Vehicles with automatic headlight beam adjustment. Bear in mind
that the angle sensor bracket (B) must be in contact at the bottom
when the bolts on the rear-axle support (A) are tightened. Once
instal/ed, the control module must be calibrated with the PST 2. The
headlights must then be reset. -A- Rear-axle support- -8 -Angle
sensor bracket- -C -Angle sensor-

43. Mount the underside panel.

~

5

~~~~ii~~~i~'t'

44. Install the right and left wheel housing trims again.

~

10 01 23 Installing engine, M96j20 (2.5 I) with manual transmission

Printed in Germany -42. 2000 alOO1233
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45. Re-install the rear spoiler. ...

...46. Install the rear spoiler again.

47. Re-position the trim of the rear luggage compartment and
press in the fastening rivets.

& Warning!
Danger of short circuit!

.Pay attention to the correct seating of the rubber sleeve

of the B+ lead!

48. Check the rubber sleeve. The rubber sleeve of the B+ lead
must be fitted correctly and must not have slipped out of place.

... /
/

>

~~

~

10 01 23 Installing engine, M96/20 (2.5 I) with manual transmission
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49. Seal off the maintenance openings again. Seal off the upper ~
and rear maintenance openings again. Tighten the seven fas-
tening screws and the two fastening nuts of the rear mainte-
nance opening with 10 Nm (7.5 ftlb.).

50. Re-install the left seat. Tighten the four fastening nuts to 65 Nm

(48 ftlb.).

51. Top up operating fluids. Check that all operating fluids (engine
oil, Pentosin, coolant) are at the correct level. Both the coolant
circuit and the power steering must be bled according to regu-
lations.

52. Connect battery. Connect the battery terminals again and
tighten. Subsequently, the fault memories of the vehicle must
be read out and the theft codes may possibly have to be
entered again. Re-teach the power windows.

53. Carry out a test drive. After the test drive, check that all the
operating fluids are at the correct level. Check all circuits for
leaks.

54. Fit convertible top again. To do so, take the mandrel out of the
fixing bore.

55. Move the convertible top towards the rear until the linkage can ~
be pushed back onto the pin. Then push the retaining clip into

place.

56. Close convertible top. To do so, pull the tension bow towards
the rear again and engage the tension cables again on the left

and right.

57. Engage the cloth covering of the convertible top on the left and

right into the retaining lugs.

,~L

)

Tightening torques

39 (29)

65 (48)

85 (63)

23 (17)

39 (29)

65 (48)

23 (17)

25 (18)

MID x 1.5

M8

M8

Torque converter to drive plate

Engine carrier to body

Transmission support on transmission

Hydraulic mount to carrier side section

Drive shaft on transmission M96/20 (Boxster 2.5
I)

Rear cross member (aluminium V-brace)

Cable to rear-axle support

Exhaust system to exhaust manifold



BoxsterEngine -Crankcase, suspension

Location Thread Tightening torque Nm (ftlb.)

23

46

65

M10x 1.5 46 (34)

MID x 1.5 65 (48)

65 (48)

130 (96)

30 to 35 (22 to 26)

10 to 15 (7.5 to 11)

23 (17)

MID x 1.5

M14x 1.5

M16

MID x 1.5

M8

Stabilizer to carrier side section

Stabilizer to cqupling linkage

Sheetmetal br ce to carrier side section (hexagon
nut)

Sheetmetal br ce to cross member (hexagon-
head bolt)

Sheetmetal br ce to rear cross member (hexagon
nut)

Diagonal brace (front) to body

Wheel to wheel hub

Fuel supply lin to fuel gallery

Coolant drain lug

Ground strap t secondary air pump bracket

10 01 23 Installing engine, M96j20 (2.5 I) with manual transmission

alOO1233 Printed in Germany -42,2000
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Engine, crankcase, suspensionBoxster

9. Disengage accelerator cable, remove cover
from deflection box and detach accelerator
cable. -\-

=::(b:I~fi]
-~[I:::::t~[I::::::::I~~j~[= =====f-=~~

475 -96

11. Detach clips for return hose/servo pipe and
detach vacuum hose for brake booster.

473 -96

~
>= /

, --

)"",''~~i

~c\

~--=::::==;="-

476 -96

474 -96

10. Undo connecting line for power-assisted
steering while countering with a wrench.

10 -51001 19 Removing and installing engine

Printed in Germany, 1996 986101



d. Disconnect battery positive at B+ disconnec-
tion point on engine. Disconnect B+ disconnec-
tion point (2 screws M6) at engine and put
aside.

12. Disconnect fuel return line.

/

e. Extract power-assisted steering fluid from
reservoir to beneath the joint. Remove servo
reservoir (bayonet lock). When installing, ob-
serve marking (arrow). Seal joint against dirt.

/
,-(
I

/
/

/'"
/'

/

L~

, '""~367 -96

~ ,~f
13. In vehicles with air conditioning, the following

operations must be performed:
"

~ \~-~
\~/
\-;Ii'=

a. Remove left-hand seat. I""')
YI

\~,
b. Remove rear-waillining.

25 -96

c. Remove engine-compartment cover (service

cover).

274 -96

10 01 19 Removing and installing engine
Printed in Germany, 1996
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Boxster Engine, crankcase, suspension

f. Undo front compressor fastening screws (2
ea.) and disconnect electrical plug connection,

14. Remove suction hose between air-flow sen-
sor and throttle body. Detach electrical plug
connection from air-flow sensor.

-

..,...

477 -96

g. Undo compressor fastening screw between
the intake pipes of cylinders 4 and 5. 15. Disconnect plug connection at oil-dipstick

guide tube, loosen spring-band clamp from
oil filler hose and pull off hose.

26-96

h. Set aside compressor with connected hoses. 478 -96

10 01 19 Removing and installing engine
Printed in Germany, 1996

10 -7
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16. Undo fuel feed hose, making sure to counter
with a wrench. C-ollect residual fuel. Undo
ground strap from fixing bracket for air pump,

!~\I

l~\\
(0)

\/

l~~~( ..'"
~
---)'..- \.

,.1:..~

~

5-

~ 481 -96

18. Undo engine cross member

:~

19. Disengage suspension hook of supporting
bridge and detach suspension hook from en-
gine transport shackle.

479 -96

17. Put retainer plate (special tool 9592) on
crankcase.

Note

It is recommended that the retainer plate be
fitted to the crankcase first. Only then should
the Steinbock car jack be fitted.

194- 96

20. Lower engine carefully and in stages. Have
a second person observe the engine clear-
ance at same time.

480 -96

10 01 19 Removing and installing engine
Printed in Germany. 1996
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10 01 37 Disassembling and assembling engine

Designation of cylinders

3
2

1'1)

~
580_97

FIRING ORDER 1 -6 -2 -4 -3 -5

10 -910 01 37 Disassembling and assembling engine

Printed in Germany -12, 1997 986109
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Identification on engine

Cylinder arrangement :::ngine type and engine number

97-339 487.96g

Identification of the dimensional groups,
cylinder/piston

97-340

Disassembling and assembling engine
Printed in Germany -12, 1997

100137
986109

10 -10



Engine, crankcase, suspensionBoxster

Tools -overview, part 1

c

Special tool ExplanationDesignationItem

In conjunction with
VW 313 and 3054

Engine holder 9589A

9590B Parts for fastening engine to
engine holder

9538/1c Toothed segment Secure with hexagon-head bolt
M 12 x 50

Note
Do not use toothed segment to undo
the belt pulley, use only the special
tool "holder 9593".

10 -1110 01 37 Disassembling and assembling engine
Printed in Germany -6. 1996 986101



Tools -overview, part 2

Item Designation Special tool Explanation

A 9607

B 9609

C; 9610

D 9593

E 9594

F 9597

G 9598

H 9608

Mounting device
for bearing housing

Insertion device for
crankcase sealing ring

(flywheel side)

Insertion device for
crankcase sealing ring

(pulley side)

Holder for

pulley

Socket-wrench insert
for screw connection of the
pulley with engine installed

Holder for piston and connect-
ing rod, for pre-assembly of
piston pin, cyl. 1-3

Pressure piece for assembly
of pistons in special
position for piston pin assembly

Centering mandrel for aligning
the connecting rod during

piston pin assembly

Assembly aid for pre-
assembly of circlip
in mounting device 9602

9603

10 -12 10 01 37 Disassembling and assembling engine
986101 Printed in Germany -6, 1996
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Item Designation Special tool Explanation

J Pressure piece (end pad) 9604 In combination with special tool
9602, special tool 9603 and special
tool 9605, this can be used for the
piston circlip and the protective tube
of the spark plug.

K 9602

L

Mounting device for
piston pin and piston-

pin circlip

Socket wrench 9110

M Coupling mandrel V\IIJ 3176

1001 37 Disassembling and assembling engine
Printed in Germany -12, 1997 986101

10-13



Engine -Crankcase, suspension Boxster

Locations for special tool (assembly fixture) 9607

Special tool 9607

fjJ--

Ij

~
~

~

484_9696-482

Removal or installation of the compete bearing
housing in the crankcase half, cylinders 1 -3.
As the bearing housing is heavy, it should be
removed and installed using a workshop crane,

Disassembling and assembling bearing housing,
crankshaft and connecting rods of cylinders
4 -6.

96483

97-345

Disassembling and assembling engine
Printed in Gennany -12, 1997

100137
986109

10 -14
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97.382

. 10 -14a10 01 37 Disassembling and essembling engine
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Disassembling and assembling engine

The topic "Disassembling and assembling engine" includes the items listed below, which are each de-
scribed in the respective Repair Groups.

Item 1 Disassembling and assembling intake distributor

Item 2 Removing and installing drive belt

Item 3 Removing and installing deflection rollers and tensioning roller for drive belt

Item 4 Removing and installing oil pump with coolant guide housing

Item 5 Removing and installing air/oil separator

Item 6 Removing and installing camshafts

Item 7 Disassembling and assembling cylinder head

Item 8 Disassembling and assembling crankcase halves

Item 9 Removing and installing pistons

Item 10 Disassembling and assembling bearing housing with intermediate shaft

Item 11 Disassembling and assembling bearing housing with crankshaft

8
10 -1510 01 37 Disassembling and assembling engine

Printed in Germany -6, 1996 9861015
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Disassembling and assembling engine

/~.Y/-~-:::::1

"@

::::~:~~:1/2

~,

~~~~ ~ (j)~
r /"

~

\
\~ '"' fQ;7

1~"flJ:::"'"
\\.(?)

.~:

/
\

~

\
\

,/

,

-~~'b,
~~

..;[)

l1

I'=
J 4

Item 1
Item 2
Item 3
Item 4
Item 5

Disassembling and assembling intake distributor
Removing and installing drive belt
Removing and installing deflection rollers and tensioning roller for drive belt
Removing and installing oil pump with coolant guide housing
Removing and installing air/oil separator

10 01 37
9861015

Disassembling and assembling engine
Printed in Germany -6, 1996
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712.96

10 01 37 Disassembling and assembling engine
Printed in Germany -6, 1996 9861015
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Disassembling and assembling engine

Item 6
Item 7
Item 8
Item 9
Item 10
Item 11

Removing and installing camshafts
Disassembling and assembling cylinder head
Disassembling and assembling crankcase halves
Removing and installing pistons
Disassembling and assembling bearing housing with intermediate shaft
Disassembling and assembling bearing housing with crankshaft

10 01 37
9861015

Disassembling and assembling engine
Printed in Germany -6, 1996
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713.96

10 01 37 Disassembling and assembling engine
Printed in Germany -6, 1996 9861015
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Disassembling and assembling positive crankcase ventilation

<'

10 -22 10 50 37 Disassembling and assembling positive crankcase ventilation
9861021 Printed In Germany -6, 1996



Boxster Engine. crankcase, suspension

Disassembling and assembling positive crankcase ventilation

Note:
No. Designation Qty. Removal Installation

1 1

2 1 The overpressure valve can-
not be exchanged

3 1

Test; valve opening press-
ure: 180 :t 20 mbar

Replace

4 1

5

Hexagon-head bolt
M6 x 16

Positive crankcase ventila-
tion valve

O-ring
18.77 x 1.78

Breather hose

Breather hose 1

26 Hexagorrhead bolt
M6 x 30

7 1

18

9

Hose clamp
32 x 12

Oil separator

O-ring
13 x 2.5

Replace1

8

8
10 -2310 50 37 Disassembling and assembling positive crankcase ventilation

Printed In Germany -6, 1996 9861021
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Disassembling and assembling crankcase halves, engine M96/20, M96/21,
M96/22

-1

12
I

L~10
I Q;

()

~I

2

9

~~~{g)

IVJ
8-1 i

L--j

~11

Q;
14-

16-

~-13

-(J

..~~ J?fr'..~
~~::~~;~ I

I - 18~_.~ _o~

~

-',-
4--? ~~.

f.~I .

~~ ,..Ihr

-Q
I

17-/ -~

3-1

t:3
-5

15'--
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No. Designation Qty. Removal

Note:

Installation

2

3

1

1

4

5

1

1

Fastening screw for bear-
ing housing M9 x 150

a-ring 12 x 2

Fastening screw for bear-
ing housing M9 x 94

a-ring

Fastening screw for bear-
ing housing

6 1

7

258

9

Plug for assembly bore of
piston pin M27 x 2

Sealing ring A27 x 2

Hexagon-head bolt for
screwing together crank-
case halves M6 x 30

Crankcase half, cylinder
bank 4 -6

1

10 Sealing ring

Tighten only after the cylinder
heads have been fastened

Always replace

Tighten only after the cylinder
heads have been fastened

Always replace

Tighten only after the cylinder
heads have been fastened
Tightening torque 22 Nm (16
ftlb.)

Tightening torque 80 Nm (59
ftlb.)

Always replace

Tightening torque 13 Nm (9.5
ftlb.); for sequence, see
Mounting instruction

Apply a silicone bead on the
sealing surface; see Mounting
instructions

Replace; fit with insertion
tool, special tool 9609

Replace; fit with assembly
sleeve, special tool 9610

111 Sealing ring

4

2

3

2

1

1

1

12

13

14

15

16

17

18

Replace

For disassembly, fasten to
engine holder, special tool
9589

For assembly, fasten to
engine holder, special tool
9589

Dowel sleeve M6 x 18.5

Gasket

Cylindrical pin 12 x 22

Dowel sleeve

Dowel sleeve

Closure cap

Crankcase half I cylinder
bank 1 -3



Boxster Engine -Crankcase, suspension

Mounting instructions

1. Undo ring-edge bolt. Unscrew the 25 hexagon-head bolts for

this purpose.

2. Undo the third fastening point -(arrow)- on the crankcase half cylinder bank 4 -6 from the engine holder.

3. Use a slotted screwdriver with a tip which is 14 mm wide and

250 mm long to separate the crankcase halves.

~~~~~==~~i\ ..,;:;"l
~fF:~::~~~ ~

\ ~~~/

~

'"

4. Insert the screwdriver in the lugs of the crankcase halves and separate the crankcase halves by tapping gently. Alternate the

sides during separation.

/

~

'\.

~

Separate the crankcase half

The black sealant "Loctite 5900" or "Orei Bond Type 1209" are used
for sealing the crankcase halves. The separation of the crankcase
halves is made rather more difficult if Loctite 5900 is used.



Engine -Crankcase, suspension Boxster

Lug point on the crankcase

~

.,, -"

rn Note!
Clean the crankcase halves using a nylon brush.

5. Clean the crankcase halves and then remove any residual seal-
ant with a nylon brush.

Assembling the crankcase halves
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Item Designation Special tool Explanation
Surface seal Loctite 5900 or
Drei Bond Type 1209

Metering pistol8 Refer to Workshop Equip-
ment Manual, Chapter 2.4,
No.: 75

Recommended for processing the sur-
face seal Loctite 5900

101037 Disassembling and assembling crankcase halves, engine M96j...

Printed in Germany -42,2000 alOl037x
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rn Note!

1. At the processing nozzle, cut off the first metering step at an ...

angle.
" '-

)/"

~)~

.Only "Orei Bond Silicon Type 1209 .and "Loctite 5900. should
be used for surface sealing.

.After application of surface seals (silicone bead), screw together
within five minutes.

.Observe the expiry date of the surface seal.

.Do not process the sealant too generously.

.No sealant should be pressed into the crankcase when screw-

ing.



Engine -Crankcase, suspensionBoxster

2. Apply a uniform bead of silicone approximately 1.5 mm wide to
the cleaned sealing surface of the crankcase half of cylinder
bank 4 to 6. The silicone bead should be applied as shown in
the following illustration.

3. Position the crankcase halves carefully and evenly. The sealant
bead must not be damaged during this procedure.

4. Screw the crankcase into place. Mount the crankcase with new
screws. The tightening torque is 13 Nm (9.5 ftlb.). Observe the

tightening sequence.

~

View from the oil pan side

!~1

)11

...View from the starter side

J I~ II II
19 18 2., .

L,,;i.

...View from the belt pulley side

~o~

~~63 4

'1

-'/}

Ij-I.Q)"

I~
22



Engine,. Crankcase, suspension Boxster

View from the flywheel side

5. After tightening the crankcase halves, fasten the third fastening point between the crankcase half (cylinders 4 -6) and special

tool engine holder 9589.

Tightening torques

22 (16)

22 (16)

80 (59)

13 (9.5)

Fastening screw for bearing housing

Fastening screw for bearing housing

Screw plug for piston pin assembly bore

Crankcase half threaded part
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Removing engine, M96/20 (2.5 I) with Tiptronic transmission

~

Special tools

---

10 01 21 Removing engine, M96j20 (2.5 I) with Tiptronic transmission

Printed in Germany -42,2000 alOO1215
10-33 page 1
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Retainer plate

Adapter

c Support plate 9592/2

Cl

In conjunction with workshop jack

Or use adapter of transmission hold-
ing plate, special tool 9163 for the
928 model

Contained in scope of delivery of
9592/1
Contained in scope of delivery of
9592/1

9592/1C2

Support for Tiptronic transmis-
sion

Support for Boxster and 911
Carrera (996) manual transmis-
sions

Spring-band clamp pliers

Testing tool for plug-in couplings 9623

Refer to Workshop Equipment Manual,
Chapter 2.4, No.: 72

Used to check whether the plug-in cou-
plings are seated properly. Suitable
for pressure and return lines (nominal
diameter 6 and nominal diameter 10)

B

1001 21 Removing engine, M96j20 (2.5 I) with Tiptronic transmission

alOO1215 Printed in Germany -42,2000
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Adjusting tool

rn Note!
If the special tool 9592 is being used for the first time, (four) addi-
tional threaded holes must be applied.

1. Lay the support plate 9592/1 on the rear of the retainer plate 9592 and fasten with four hexagon-head bolts M8 x 25.

Q

Q
Q

Q

~

...2. Countersink the retainer plate at the designated bores
-arrows- with a 9 mm drill bit. The support plate serves as the

drilling template.

~~'\~
I

QQ

Q

3. Drill through the countersunk bores on the retainer plate with a ...
drill bit sized 6.8 mm and then cut an M8 thread. ~

.
Q ~

0 (,

...~ c...

10 01 21 Removing engine, M96/20 (2.5 I) with Tiptronic transmission
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Engine -Crankcase, suspension Boxster

...4. Fasten the special tool adapter 9163/2 with a hexagon-head
bolt M8 x 25 (bolt quality 10.9) and hexagon-head bolts M8 x
16 (bolt quality 10.9) at the designated position "Boxster". The
adapter and the support plate are fastened on the retainer
plate with the M8 x 25 hexagon-head bolts. The M8 x 16 hexa-
gon head bolts connect the adapter with the support plate.

5. Support for Tiptronit transmission with three M6 x 20 (2 ea.)
and M8 x 25 (1 ea.) wood screws.

6. Fit complete retainer plate on the workshop jack.

Drawing shows complete engine retainer plate fitted on the ..
workshop jack.

Removing engine

1. Position the vehicle at the specified points on a lifting platform.

2. Open both the luggage compartment lids.

3. Cover the vehicle. Cover the vehicle with protective covers in
such a way that the body can not be damaged.

4. Move convertible top or convertible-top compartment lid to
service position. Open the convertible top until the convertible-
top compartment lid is half open.

5. Detaching cloth covering. Disengage the rear strip on the left
and right sides of the cloth covering in downward direction.

6. Detach tension cables. Press the ball socket of the tension
cable out of the ball head of the adjusting piece on the left and

right.

The engine is removed downwards complete with the manual trans-
mission.



Boxster Engine -Crankcase., suspension

7. Move convertible top to service position. To do so, press the
tension bow of the convertible top towards the main bow, until
it reaches its locking point.

8. Move the convertible-top compartment lid to service position
and secure. Disengage the convertible-top compartment links
at the extreme bottom. To do so, disengage the clips at the left
and right and pull the links off the bolt.

~

~\

9. Press the converible-top compartment links forwards until the two bores coincide and a 5 mm mandrel can be pushed

through them.

10. Remove left-hand seat. For better accessibility, remove the

left-hand seat of the car. Unscrew the four T orx screws, discon-

nect all the electrical plug connections and remove the seat.

\l \
\
\

IVI

11. Open the rear wall cover, To do so, remove the oddments tray
behind the seats and remove the rear wall lining. Then undo the
6 fastening screws and the 2 fastening nuts. (See -arrows-),

& Caution!
Danger of short circuit!

First remove the ground terminal.

Cover the terminals.

1001 21 Removing engine, M96j20 (2.5 I) with Tiptronic transmission

Printed in Germany -42, 2000 alOO1215
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Never connect (short circuit) the terminals.

12. Disconnect battery. Before disconnecting, find out the relevant

theft codes (e.g. radio) if necessary. At the battery, disconnect

the ground terminal and remove the ground cable

=} Rep. Gr. 2706.

13. Remove rear spoiler =} 66; Rep. Gr. 66 58 19; Removing and installing rear spoiler.

14. Remove rear bumper. While doing so, pay attention to the con- nection for the number plate lighting => 63; Rep. Gr. 63 58 19;

Removing and installing rear bumper.

~

15. Remove left and right wheel housing trims.

.~ ,.;

10 01 21 Removing engine, M96/20 (2.5 I) with Tiptronic transmission
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16. Rem?ve the rear part of the underbody cover.

~

5

~
.m,

17. Lift t te vehicle. Before lifting, check that all fastening points of the d agonal braces are easily accessible. Pay particular atten-

tion t the threaded part -C-.

\.A

,I _.v

;0 \\

\\"":"

c

B

~

18. Undo the fastening screw -C- and the collar nuts -D- and
remo e the diagonal braces -B- together with the holder -E-.

19. Rem ve stabilizer. To do so, unscrew the two fastening screws
on th left and right of the two bearing surfaces and unscrew
the s abilizer on the left and right from the links.

~\

\'F

~c

B ~

10 01 21 Removing engine, M96/20 (2.5 I) with Tiptronic transmission
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Undo stabilizer mount ...

~

/1

/1~

/

) I'

~-:~~-'

0--:;/

\\.,

20. Detach re~r cross member (aluminium V-member) on the body.",

~~

...:;;;:

-

'"

i(
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~

~~ 0

21. Undo the cable. Undo the engine cable on the rear-axle sup-
port. The cable must be countered with a suitable wrench and
must not be twisted.

22. Undo halfshafts. To do so, undo the fastening screws of the
halfshafts on the transmission. Fit protection on to the half-
shafts.

~o.,- a
a

<:)

C>

" ,"
'\

~

23. Unclip and detach the oxygen sensor plug connection from the holders of the rear-axle support. On an OBD II vehicle, addition-

ally disconnect the oxygen sensor plug connection in the rear

wing area. Press the heat shield aside and disconnect the

plugs.

24. Remove rear mufflers. To do so, secure the rear mufflers with

a transmission jack. Then undo the flange connection between

the catalytic converters and the exhaust manifold. Undo the

three hexagon-head bolts on the exhaust bracket. '"
rn Note!
.When lowering, do not damage the oxygen sensors, cables and

plugs.

.Attach protective sleeves around the oxygen sensor plugs.

View of the support ...
25 Remove the front lining in the rear luggage compartment.

Lever off plastic clips using a commercially available removal
tool (refer to Technical Equipment Manual, Chapter 2.4, No.

21).
0011

\
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26. Remove the rear-axle support. Unscrew the four fastening
screws and remove the rear-axle support to one side.

...

27. Drain coolant. To do so, remove the screw plug of the coolant ...
circuit on the coolant guide housing. Collect coolant in a clean
container. ll,;-C'r\ lIT ~I

'-u

~e

u
F

1

t

--(\

28. Disconnect coolant hoses. Open the supply and return lines for ~
coolant on the engine and pull them off. Then close all open-
ings. Collect emerging coolant in a clean container.

:~ '~' "

, ':'~" --
I

~\
7'

/
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Open spring band clamp

~

..
\

4)
~

, '"\
\\. "\. ""

Pull off the hose

~I~

'-
r"-,.

...1
/

/

\iff

& Caution!
Danger of fire!

.Collect emerging fuel.

.Avoid ignition sources and naked flames.

29. Detach the fuel return line. Disconnect the fuel return line under

the vehicle floor by pressing gently on the button and pull

apart. Collect emerging fuel. Close off the open ends of the line

immediately. Then open the holder on the body and remove the

line.

30. Disconnect the steering lines. Remove the small undersealing on the left vehicle side (six plastic nuts). Disconnect the two

hydraulic lines of the power steering on the vehicle floor. To do

so, undo the threaded part and disconnect. Any emerging Pen-

tosin must be collected.

:::::::::~)
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...
'--

31. Disengage the retaining clips for the power-assisted steering
lines and the brake vacuum hose and remove the lines.

32. Disconnect the plug connection of the multi-function switch. --.---
~~

33. Disconnect plug from transmission socket. The plug must be
turned anti-clockwise. Then pull off the plug.

~

~:::::;'"

~

.1'-

34. Detach selector lever cable at deflection linkage and at the
transmission support.

~./

~-~
-,-#
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35. Disengage the accelerator cable. Remove the cover on the
deflector box and disengage the accelerator cable.

~

~ ~ ~
...

-'"
-i'=-1

"

Disengage the accelerator cable

36. Disconnect the electric plug on the hot film mass air flow sen- ...
sor. Then disconnect the connecting hose between the hot film
mass air flow sensor and the throttle body. To do so, discon-
nect the hose clamp on the hot film mass air flow sensor.

7

/':/

./".

~7~
"-'--

)
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37. Press the spring band clamp on the oil filler hose apart and
push it aside. Pull off the oil filler hose; heat, if necessary.

...

~

:~

"\

38. Disconnect the fuel supply hose. Make sure without fail to coun- ter with a suitable wrench when doing this. Collect emerging

residual fuel. Then disconnect the ground cable of the second-

ary air pump.

39. Disconnect vacuum line for the brake booster. To do so,

remove the grey snap ring. Then push the inner sleeve -1-

against the outer sleeve -2- and pull off both sleeves together

in the direction of the arrow.
" ~"

""
~

Snap ring ...
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Inner and outer sleeve.

~

40. Disconnect B+ separator box. To do so, undo the hexagon nut
in the separator box. Remove the cable and lay to one side.

41. Remove supply tank of the power steering system. To do so, ~
suck fluid out as much as possible. Then open the bayonet lock
on the bottom of the expansion tank and remove the tank.
Close the opening in the servo pump with a clean plug.

""
"'""

c""""
"'" ""0

\?==

42. Remove drive belt. Mark the running direction of the drive belt ...
with a coloured pen. Slacken the belt. Slacken belt by turning
the tensioning pulley (wrench size 24 mm) clockwise, hold still
and simultaneously take the belt off the drive pulleys.

\I' '-
1M

Ij
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.In vehicles with air conditioning, the points 42 to 45 must also
be carried out.

.Never evacuate and open the air-conditioning circuit unless this
is absolutely necessary.



Engine -Crankcase, suspension Boxster

43. Undo the rear fastening screw of the air-conditioning compres- ...
sor from above. The screw is positioned between the intake
manifolds of the fifth and sixth cylinders.

~I

44. Loosen air-conditioning compressor. To do so, undo the two
front fastening screws -(arrows)-. Disconnect the electrical

plug.

~

---
~

rn Note!
The air-conditioning compressor can be removed from the vehicle
more easily if the engine has already been lowered.

~I

45. Set the air-conditioning compressor with the hoses connected
to one side or lift it out of the engine compartment and set it on
a suitable base.

46. Remove the rear luggage compartment lining. To do so, lever ...
out the rear fastening clips and remove the lining from the lug-

gage compartment.

1001 21 Removing engine, M96/20 (2.5 I) with Tiptronic transmission
al001215 Printed in Germany -42,2000
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47. Disconnect the plug connections (X3/1, X3/2 and X59) of the ...
engine wiring harness. To do so, raise the lock at the side and
pull the plug out.

/O7J \~\

., \\

48. Remove the Tiptronic control module. Undo the three -fasten- ...
ing nuts- and pull off the control module plug.

/~

D~

-L

\ ,,\

49. Discohnect control module. Disconnect the plugs of the Tip-
tronic control module. At the same time, lock the ground point
of the engine control module.

...

~

0

0 0

\;
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50. Disconnect engine control module. Open the topmost plug by ...
actuating the side button and pull out. Remove the other plugs
from the top down. To do so, press the locking button in and
push the locking bar upwards.

51. Uncover the engine wiring harness. To do so, press the rubber ...~
sleeve on the luggage compartment rear wall inwards and
guide the wiring harness towards the engine compartment, if
the engine is to be lowered later.

52. Disconnect the plug connection at the guide tube of the oil dip- ...
stick. To do so, press the two tabs together and unclip the
tube.

J~[J] Note!
.It is recommended to position the complete retainer plate using

a transmission jack first. Only then should the workshop car jack
be placed underneath.

.The support Cl should rest against the transmission oil pan
under a slight pre-load. If necessary, fit the included spacer

plate.

53. Place pre-assembled engine retainer plate with transmission
support on the crankcase or transmission.
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View of the engine retainer plate. ...

Engine retainer plate positioned and fastened. ...

.

k
.

e e

~.

Car jack placed underneath.

~

(0))1\\

'I1fI\-=I

..J-t:
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& Caution!

Risk of damage!

When undoing the multi-tooth nut, the mount is destroyed!

...54. Remove the transmission support with the hydraulic mounts.
Undo the two fastening nuts on the left and right.

~"'"

~

...55. Undo engine carrier. Undo the front engine carrier. To do so,
unscrew the four fastening nuts.

56. Lower the engine-transmission unit carefully. Ensure that there
is sufficient clearance for the components. The engine wiring
harness must be guided during the lowering procedure.

p

Pay attention to the VarioCam cable ...

\.
...,

~

/1((

...{I 

",..-
1/1

I

~
'(~~ -

~

& Warning!

Risk of damage!

1001 21 Removing engine, M96j20 (2.5 I) with Tiptronic transmission
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Only place the vehicle on its wheels or push it after the rear-

axle support, the sheetmetal brace and both the diagonal

braces have been installed.

10 01 21 Removing engine, M96/20 (2.5 I) with Tiptronic transmission
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Installing engine, M96/20 (2.5 I) with Tiptronic transmission

Special tools



Engine -Crankcase, suspension Boxster

Retainer plate

Adapter

9592

9163/2

c Support plate 9592/2

Cl Support for Tiptronic transmis-
sion

In conjunction with workshop jack

Or use adapter of transmission hold-
ing plate, special tool 9163 for the
928 model

Contained in scope of delivery of
9592/1

Contained in scope of delivery of
9592/1

@~

L

J

~...

Spring-band clamp pliers

B Testing tool for plug-in couplings 9623

Refer to Workshop Equipment Manual,
Chapter 2.4, No.: 72

Used to check whether the plug-in cou-
plings are seated properly. Suitable
for pressure and return lines (nominal
diameter 6 and nominal diameter 10)
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Adjusting tool

[IJ Note!
If the special tool 9592 is being used for the first time, (four) addi-
tional threaded holes must be applied.

1. Lay the support plate 9592/1 on the rear of the retainer plate ...
9592 and fasten with four hexagon-head bolts M8 x 25.

~~~~-
I 0

0I 0Q
Q

Q

Q

...2. Countersink the retainer plate at the designated bores
-arrows- with a 9 mm drill bit. The support plate serves as the

drilling template.
Q

I QQ

Q

::::;

3. Drill through the countersunk bores on the retainer plate with a ...
drill bit sized 6.8 mm and then cut an M8 thread.

.

~

,.,
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~

4. Fasten the special tool adapter 9163/2 with a hexagon-head
bolt M8 x 25 (bolt quality 10.9) and hexagon-head bolts M8 x
16 (bolt quality 10.9) at the designated positions "Boxster". The
adapter and the support plate are fastened on the retainer
plate with the M8 x 25 hexagon-head bolts. The M8 x 16 hexa-
gon head bolts connect the adapter with the support plate.

5. Support for Tiptronic transmission with three M6 x 20 (2,ea.)
and M8 x 25 (1 ea.) wood screws.

6. Fasten complete retainer plate on the workshop jack.

Drawing shows complete engine retainer plate fitted on the workshop jack.

Special notes

\/ \

.Check the fuel hose for correct routing. The fuel hose is routed ...
behind the engine wiring harness.

.When installing the rear-axle parts, it is essential to observe the
correct sequence. The sheetmetal brace should be installed
first, then the diagonal brace and finally the rear-axle support.

.The V-brace must be fitted before the exhaust system is
installed.

.Finally, perform a suspension alignment.

.Read out fault memory. ~
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Installing engine

[IJ Note!
In order to facilitate the fitting of the air-conditioning compressor, it
should be moved back into itsinstal/ation position during the run-
ning-in of the engine.

1. Lift the engine-transmission unit carefully and in steps. Have a ...
second person observe the engine-transmission clearance at
the same time. When lifting, pay particular attention to the
clearance between the rear-axle longitudinal support and the
VarioCam cable. Place the air-conditioning compressor in its
installation position at this stage.

""

/
/"

,-

/'---

~
2. Push the engine wiring harness through the bulkhead and into the luggage compartment before the final installation position

is reached.

0

~

~
0=~

3. Tighten engine mount. Tighten the four engine mount fastening screws to 46 Nm (34 ftlb.).

& Warning!
Risk of damage!
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Do not turn the multiple-tooth nut -Co!

4. Install the transmission carrier and the hydraulic mount again. The M8 screws are tightened to 33 Nm (24 ftlb.).

5. Install engine carrier again. Tighten the four fastening screws ...
to 65 Nm (48 ftlb.).

6. Remove the engine-transmission retainer plate. As soon as the ~
engine has been fastened again, the car jack and the retainer
plate can be removed. ~

.1

L

e e
0 0

~.

~
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7. Clip the guide tube of the oil dipstick into the socket. ...

~

~

8. Fit the rubber sleeve of the wiring harness again. ...
0

0
0

~

9. Re-connect engine control module. To do so, start at the bot- ...
tom. Pay attention to the plug designations on the control mod-
ule.
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10. Re-connect and install the Tiptronic control module. Tighten the ...
three fastening nuts.

11. Connect the plug connections (X3/1, X3/2 and X59) of the
engine wiring harness. To do so, insert the plug and lock the
lateral slide.

...

~

~~

12. Connect the ground point of the control module again and
tighten the fastening nut.

I

...

0

0 0

~
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13. Install the luggage compartment lining of the rear luggage

compartment.

~

/'

r--

J---

14. Screw air-conditioning compressor tight. Tighten the three fas- tening screws to 23 Nm (17 ftlb.), ---

v

~\

~
N-\

15. Check the drive belt for damage and replace it if necessary. Fit ~
the belt in its original running direction once more. The fitting
sequence is shown in the following illustration.

c6>'"7! 
/
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16.. Tighten the fuel line on the engine and the ground cable again. Make sure without fail to counter with a wrench when tightening

the fuel line. The ground cable is tightened with 23 Nm(17

ftlb.). ,. ~I

~,

~"
""'" '-

17. Push the vacuum line for the brake booster in a straight line on ...
to the flange, until the plug is heard to engage. Then install the
grey snap ring again. Check that the line is seated properly by
pulling on it gently.

18. Install the expansion tank of the power steering again. Check
the sealing rings and replace, if necessary. Turn the lower
adjusting ring to its original position and position the tank of the
power steering. Press the tank downwards and at the same
time turn the ring until the markings coincide. Then fill the tank
with Pentosin according to the regulations.

19. Lay the B+ line of the alternator over the connecting bolt and
tighten the fastening screw with 10 Nm (7.5 ftlb.). Close the
protective cap of the B+ box.
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20. Re-Ct nnect hot film mass air flow meter. Connect the connect- ...
ing t be between the hot film mass air flow meter and the
intak system and tighten the hose clamp.

1/
:'"

~

~-

I~(

21. Fit t~e oil filler line. Push the oil filler line back onto the flange

and ~ecure with a spring band clamp.

~

~
'\

~

22. Engage the accelerator cable.
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Close the deflector box.

~

~ ~
.;;.

-
I~

"

23. E~ga.ge sellector lever cable at deflection lever and at the trans-'"
miSSion su~port.

0 Q)

4'
/

/
/'

/

.;

-I

...

'G~"""-74

" II
'-

24. Position th plug at the transmission socket. Disconnect the
plug and turn clockwise.

25. Re-connec the plug for the multi-function switch.

26. Screw the rive shafts to the transmission again. The tighten-
ing torque s 39 Nm (29 ftlb.J. Then remove the protective
sheaths.

-
:.~

.,.c.,

~
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27. Re-ti~ten cable. Fit the engine cables through the rear-axle
supp rt again and tighten the fastening nuts. Make sure to
coun er with a wrench when tightening. The tightening torque is
23 N (17 ftlb.).

...
0

0
J 0

0

0

C>

'-'

28. Conn~ct the power-assisted steering lines. To do so, tilt the
holder on one side and pull out simultaneously.

...

c

A

" I

B

29. Detaqh threaded part -A- by pulling it off the nipple. ...

10 01 23 Installing engine, M96j20 (2.5 I) with Tiptronic transmission

Printed in Germany -42,2000 alOO1236
10-50 page 13



Engine -Crankcase, suspension Boxster

30. Insert the holder -C -into the threaded part -A -and screw
both into he plug-in coupling -B -and tighten. Make sure to
counter w th a wrench when tightening. The tightening torque
for the st ering pressure line is 30 Nm (22 ftlb.) (wrench size
15). The t ghtening torque for the steering return line is 40 Nm
(30 ftlb.) ( rench size 19).

~T

B

31. Insert the ~crewed plug into the plug-in coupling in a straight
line. The ~Iug must audibly engage in the holder.

rn Note!
The plug-in con ection is designed so that the plug can be shifted in
the plug-in cou ling by approx. 1 mm in axial direction by slightly
pulling or pres ing.

~

32. The corre t engagement of the plug-in couplings should be
checked u ing the special tool 9623. To check this, insert the
special to I 9623 between the plug-in coupling and the
screwed lug and tilt the tool slightly. The plug must not slide
out.
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33. Install the servo lines, the return line and the vacuum hose for the brake booster again and insert the retaining clip.

I-"':::::::::""""'-""""'~ '-""""'~::::: -,./

0'""""

& Caution!

Risk of damage!

The fuel lines must not be kinked.

34. conn! ct the fuel lines. Re-connect the fuel lines on the vehicle
floor. The plug must engage audibly. Check correct seating by

pullin gently.

& Caution!
Danger of slipping hoses.

Never apply a lubricant to the coolant hoses to make fitting

easier!

35. Fit aliithe coolant hoses again. To make fitting easier, the cool
ant h~ses can be wetted with water in the fitting area.

Connect the hose.

~

II~

~/
.~l

t'-.,.
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Close the line.

~

"
\

)
//

"-

"
'\

\. "

Reconnect the hoses.

~'-

/ ~
41.

!

I
~ I

36. Check the coolant drain plug. If the drain plug is removed, it
should be equipped with a new seal and re-mounted. The tight-
ening torque for the screw is from 10 to 15 Nm (7.5 to 11

ftlb.).

~

\. ~-L!-I'
I!.J liJD

)~I

r==--~T

{I1

8

-11

t::1' 

r--
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37. Fit vent line again.

~38. 

Install rear-axle support again. The four fastening screws are
tightened to 65 Nm (48 ftlb.).

... ~

"'\:J

c..;

~

--

39. Move the exhaust system to its installation position again. In
the process, replace all the seals at opened points. Tighten the
three hexagon-head bolts again. Then tighten the screws on the
exhaust manifold/catalytic converter with 25 Nm (18 ftlb.J.

~

~

001

\-
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40. Connect the oxygen sensor cables. Connect the plugs and
engage the holder in the rear-axle support.

~

'"'""
\

~l~

-:.
~

"

~

41. Install the rear V-member. The four fastening screws are tight- ened to 65 Nm (48 ftlb.).

42. Install stabilizer. To do so, insert the stabilizer on the left and

right into the stabilizer mount and screw it tight to the two bear-

ing surfaces. The fastening nuts on the mount are tightened

with 46 Nm (34 ftlb.). The fastening screws on the bearing sur-

faces are tightened with 23 Nm (17 ftlb.).

(

~

\Y

"-..I

/---'\

View of one of the two bearing surfaces

~

~-
---

A

9/

c-

/j
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View of a stabilizer mount ..
/

~

;.:~

43. Install the sheetmetal brace into the vehicle. Tighten the hexa- gon nuts with 65 Nm (48 ftlb.) and tighten the fastening screws

with 46 Nm (34 ftlb.). Install the two diagonal braces into the

vehicle. Tighten the fastening nuts to 65 Nm (48 ftlb.).

,A

(1
v ~-

\'F'

~c

B ~
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rn Note!

Vehicles with automatic headlight beam adjustment. Bear in mind
that the angle sensor bracket (B) must be in contact at the bottom
when the bolts on the rear-axle support (A) are tightened. Once
instal/ed, the control module must be calibrated with the PST 2. The
headlights must then be reset. -A- Rear-axle support- -8 -Angle

sensor bracket- -C -Angle sensor-

~

f:j

""

~
-

B

ij

~

44. Mount the underside panel.

5

~
&.

~

45. Install the right and left wheel housing trims again.

i)"'\\
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46. Re-install the rear spoiler.

~~

47. Install the rear spoiler again.

48. Re-position the trim of the rear luggage compartment and
press in the fastening rivets.

& Warning!
Danger of short circuit!

.Pay attention to the correct seating of the rubber sleeve

of the B+ lead!

/

~~ ~/

/

I
..r

'll

~

~1

49. Check the rubber sleeve. The rubber sleeve of the B+ lead
must be fitted correctly and must not have slipped out of place.

50. Re-install the left seat. Tighten the four fastening screws to 65
Nm (48 ftlb.J.

51. Top up operating fluids. Check that all operating fluids (engine
oil, Pentosin, coolant) are at the correct level. Both the coolant
circuit and the power steering must be bled according to regu-
lations.

52. Connect battery. Connect the battery terminals again and
tighten. Subsequently, the fault memories of the vehicle must
be read out and the theft codes may possibly have to be
entered again. Re-teach the power windows.

10-50 page 21
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~53. Seal off the upper and rear maintenance openings again.
Tighten the seven fastening screws and the two fastening nuts
of the rear maintenance opening with 10 Nm (7.5 ftlb.).

54. Carry out a test drive. After the test drive, check that all the
operating fluids are at the correct level. Check all circuits for
leaks.

55. Fit convertible top again. To do so, take the mandrel out of the
fixing bore.

~

,"'"

,\

56. Move the convertible top towards the rear until the linkage can ...
be pushed back onto the pin. Then push the retaining clip into

place.

57. Close convertible top. To do so, pull the tension bow towards
the rear again and engage the tension cables again on the left
and right.

58. Engage the cloth covering of the convertible top on the left and
right into the retaining lugs.

Tightening torques

39 (29)

65 (48)

85 (63)

23 (17)

39 (29)

65 (48)

23 (17)

25 (18)

23 (17)

46 (34)

65 (48)

46 (34)M10x 1.5

65 (48)MID x 1.5

Torque converter to drive plate

Engine carrier to body

Transmission support on transmission

Hydraulic mount to carrier side section

Drive shaft to transmission M96/22

Rear cross member (aluminium V-brace)

Cable to rear-axle support

Exhaust system to exhaust manifold

Stabilizer to carrier side section

Stabilizer to coupling linkage

Sheetmetal brace to carrier side section (hexagon
nut)

Sheetmetal brace to cross member (hexagon-
head bolt)

Sheetmetal brace to rear cross member (hexagon
nut)
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Location Thread Tightening torque Nm (ftlb.

65 (48)

130 (96)

30 to 35 (22 to 26)

10 to 15 (7.5 to 11)

23 (17)

MI0x 1.5

M14 x 1.5

M16

MI0 x 1.5

M8

Diagonal brace (front) to body

Wheel to wheel hub

Fuel supply line to fuel gallery

Coolant drain plug

Ground strap to second~ry air pump bracket

~

10 01 23 Installing engine, M96/20 (2.5 I) with Tiptronic transmission



Boxster Engine -Crankcase, suspension

Removing engine, M96/21 (3.21) and M96/22 (2.7 I) with manual trans-
mission

r--

~ ~

(
if~

L
l~ jfj-"

\.

~

Special tools

1001 21 Removing engine, M96/21 (3.2 I) and M96/22 (2.7 I) with ma
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Item Designation Special tool Explanation

Retainer plate

Adapter

9592

9163/2

c Support plate 9592/2

D Support for manual transmission

E Pressure piece

F Screw M8 x 25

In conjunction with workshop jack

Or use adapter of transmission hold-
ing plate, special tool 9163 for the
928 model

Contained in scope of delivery of
9592/1

Contained in scope of delivery of
9592/1

Contained in scope of delivery of
9592/1

Contained in scope of delivery of
9592/1

1001 21 Removing engine, M96/21 (3.2 I) and M96/22 (2.7 I) with ma
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B Testing tool for plug-in couplings 9623

Refer to Workshop Equipment Manual,
Chapter 2.4, No.: 72

Used to check whether the plug-in cou-
plings are seated properly. Suitable
for pressure and return lines (nominal
diameter 6 and nominal diameter 10)

Adjusting tool

rn Note!
If the special tool 9592 is being used for the first time, (four) addi-
tional threaded holes must be applied.

1. Lay the support plate 9592/1 on the rear of the retainer plate ...
9592 and fasten with four hexagon-head bolts M8 x 25.

I

Q

Q, I
Q

f)Q
0

Q

Q

~

2. Countersink the retainer plate at the designated bores
-arrows- with a 9 mm drill bit. The support plate serves as the

drilling template.

Q

QQ

Q

-

1001 21 Removing engine, M96/21 (3.21) and M96/22 (2.7 I) with ma
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3. Drill through the countersunk bores on the retainer plate with a drill bit sized 6.8 mm and then cut an M8 thread.

",

...4. Fasten the special tool adapter 9163/2 with a hexagon-head
bolt M8 x 25 (bolt quality 10.9) and hexagon-head bolts M8 x
16 (bolt quality 10.9) at the designated position "Boxster'. The
adapter and the support plate are fastened on the retainer
plate with the M8 x 25 hexagon-head bolts. The M8 x 16 hexa-
gon head bolts connect the adapter with the support plate.

I

5. Support fot Tiptronic transmission with three M6 x 20 (2 ea.)
and M8 x 25 (1 ea.) wood screws.

6. Fit complete retainer plate on the workshop jack.

Drawing shows complete engine retainer plate fitted on the workshop jack.

~

~

Removing engine

1. Position the vehicle at the specified points on a lifting platform.

2. Open both the luggage compartment lids.

T~e .engine is rtmoved downwards complete with the manual trans-

mISSIon.
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3. Cover the vehicle. Cover the vehicle with protective covers in
such ~ way that the body can not be damaged.

!

4. Move~convertible top or convertible-top compartment lid to

servi e position. Open the convertible top until the convertible-

top c mpartment lid is half open.

5. Detaqhing cloth covering. Disengage the rear strip on the left
and r~ght sides of the cloth covering in downward direction.

6. Detach tension cables. Press the ball socket of the tension
cableI out of the ball head of the adjusting piece on the left and

right.

7. Movej convertible top to service position. To do so, press the
tensi~n bow of the convertible top towards the main bow, until
it reabhes its locking point.

8. Move! the convertible-top compartment lid to service position
and s~cure. Disengage the convertible-top compartment links
at th~ extreme bottom. To do so, disengage the clips at the left
and right and pull the links off the bolt.

...

~~

9. Presp the converible-top compartment links forwards until the two ~ores coincide and a 5 mm mandrel can be pushed

through them.

10. Remove left-hand seat. For better accessibility, remove the

left-hand seat of the car. Unscrew the four internal-serration

screws, disconnect all the electrical plug connections and

remove the seat.

\

\\\'
\"

\
\.



11. Open the ~ear wall cover. To do so, remove the oddments tray",
behind the seats and remove the rear wall lining. Then undo the

6 fastening screws and the 2 fastening nuts. (See -arrows-),

& Caution!
Danger of short circuit!

First remove the ground terminal.

Cover the terminals.

Never connect (short circuit) the terminals.

12. Disconne4t battery. Before disconnecting, find out the relevant
theft codds (e.g. radio) if necessary. At the battery, disconnect

! .
the groun~ terminal and remove the ground cable
~ Rep. Gr. 2706.

13. Remove t~e rear spoiler ~ Rep. Gr. 66 58 19; Removing and ..
installing rear spoiler.

14. Remove r~ar bumper. While doing so, pay attention to the con- nection f~r the number plate lighting ~ Rep. Gr. 63 58 19;

Removin~ and installing rear bumper.
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15. Rempve left and right wheel housing trims.

..

~~ .;

~

16. Rempve the rear part of the underbody cover. ...

5

.@,
1

17. Lift t~e vehicle. Before lifting, check that all fastening points of the diagonal braces are easily accessible. Pay particular atten-

tion to the threaded part -C-.

\A

v " -1

\

c

B

100121 Removing engine, M96/21 (3.2 I) and M96/22 (2.7 I) with ma
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18. Undo the fastening screw -C- and the collar nuts -D- and
remove the diagonal braces -B- together with the holder -E-.

19. Remove stabilizer.

~

,A /,

~

\~
~''.~E

c

B ~

20. To do so, unscrew the two fastening screws at each of the two bearing surfaces on the left and right.

'""

g

~

If

/I

21. Unscrew the stabilizer on the left and right of the links, ... --

/
/

o~/' ~

IJ;::r-
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22. Detaqh rear cross member (aluminium V-member) on the body.

~

(-.;:.:~

~

IZl

0

23. Undo Ithe cable. Undo the engine cable on the rear-axle sup-
port. rhe cable must be countered with a suitable wrench and
must hot be twisted.

I

24. Undo Ihalfshafts. To do so, undo the fastening screws of the
halfs~afts on the transmission. Fit protection on to the half-

shaft~.

~o,,- 0

a

0

C>

'-"

" ""

~

\1

25. Uncli~ and detach the oxygen sensor plug connection from the ...
holdefs of the rear-axle support. On an 08011 vehicle, addition-
ally di~connect the oxygen sensor plug connection in the rear
wing area. Press the heat shield aside and disconnect the

plugs!

26. Remo~e rear mufflers. To do so, secure the rear mufflers with
a transmission jack. Then undo the flange connection between
the c talytic converters and the exhaust manifold. Undo the
three hexagon-head bolts on the exhaust bracket.

100121 Removing engine, M96/21 (3.2 I) and M96/22 (2.7 I) with ma

.When lowering, do not damage the oxygen sensors, cables and

plugs.
.Attach ~rotective sleeves around the oxygen sensor plugs.



Engine -Crankcase, suspension Boxster

View of the support ...
27 ;;--Remove the front lining in the rear luggage compartment.

Lever off plastic clips using a commercially available removal
tool (refer:to Technical Equipment Manual, Chapter 2.4, No.

21). I \.

Jf

28. Remove the rear-axle support. Unscrew the four fastening
screws and remove the rear-axle support to one side.

...

29. Drain coolant. To do so, remove the screw plug of the coolant ~
circuit orl the coolant guide housing. Collect coolant in a clean
container.

--
I.; J

~'

7.

1t:J',

1001 21 Removing engine, M96/21 (3.2 I) and M96/22 (2.7 I) with ma alOO1217 Printed in Germany -42, 200010-57 page 10
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30. Disconnect coolant hoses. Open the supply and return lines for ~
coolant on the engine and pull them off. Then close all open-
ings. Collect emerging coolant in a clean container.

/' ---
J,

~

.:1 h""'.~
/ /

Open spring band clamp

~

~
\. " "", "\

"'"

~

Pull off the hose ...

"--

-(
/

(l)

& Caution!

Danger of fire!

.Collect emerging fuel.

.Avoid ignition sources and naked flames.

31. Detach the fuel return line. Disconnect the fuel return line under
the vehicle floor by pressing gently on the button and pull
apart. Collect emerging fuel. Close off the open ends of the line

Jlf
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immediately. Then open the holder on the body and remove the
.I

Ime.
I

32. Disconnect the steering lines. Remove the small undersealing ...
on the left vehicle underside (six plastic nuts). Disconnect the
two hydra~lic lines of the power steering on the vehicle floor.
To do so, undo the threaded part and disconnect. Any emerg-

ing Pento~in must be collected.

-~ '=:::J(r:J~1 ] [J3J]:====:==

_~[:1~~[:1~]: :
,::::::=U I
~

.;;;;~~~~~~;;~ ;:;D

33. Disengage the retaining clips for the power-assisted steering
lines and the brake vacuum hose and remove the lines.

...

34. Unscrew the heat shield on the transmission. To do so,
unscrew the two fastening nuts and remove the plate.

...

~ -
1001 21 Removing engine, M96/21 (3.2 I) and M96/22 (2.71) with ma alOO1217 Printed in Germany -42,200010-57 page 12
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~

~ f1I

I~==:~;;;;V~"""

35. Dise gage shift cables on the transmission. Disengage the
cab I s with the commercially available tool (see Workshop
Equi ment Manual, Chapter 2.4, No.: 21).

36. Deta h the shift cables. Unclip the shift cables on the transmis-
sion ount. Then pull the shift cables upwards out of the
engi e compartment and set them aside.

t~+

~ ;"~~

~(

/IIl=:J)u~~=-,-r-lil

& Warning!
Risk of damage!

.When the slave cylinder is removed, do not actuate the

clutch again.

37. Unc uple clutch slave cylinder. To do so, unscrew the fasten-
ing crew and remove the clutch slave cylinder. Tie the cylinder

with a wire.

38. Disc nnect the electric plug on the hot film mass air flow sen- ~
sor. Then disconnect the connecting hose between the hot film
mas air flow sensor and the throttle body. To do so, discon-
nec the hose clamp on the hot film mass air flow sensor.

39. Pre$s the spring band clamp on the oil filler hose apart and
pus~ it aside. Pull off the oil filler hose; heat, if necessary.

...

~,~
-Q ""\
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40. Disconnec the fuel supply hose. Make sure without fail to coun ter with a uitable wrench when doing this. Collect emerging

residual fu t. Then disconnect the ground cable.

41. Disconnec vacuum line for the brake booster. To do so,

remove th grey snap ring. Then push the inner sleeve -1-

against th outer sleeve -2- and pull off both sleeves together

in the dire tion of the arrow.

~I

'a1.\""
'-""

~ ;;.;::

Snap ring ...

Inner and outer sleeve

..

42. Disconnect B+ separator box. To do so, undo the nut in the
separator ox. Remove the cable and lay to one side.

2
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43. Remove supply tank of the power steering system. To do so,
suck fluid out as much as possible. Then open the bayonet lock
on the bottom of the expansion tank and remove the tank.
Close the opening in the servo pump with a clean plug.

...

44. Remove drive belt. Mark the running direction of the drive belt ...
with a coloured pen. Slacken the belt. Slacken belt by turning
the tensioning pulley (wrench size 24 mm) clockwise, hold still
and simultaneously take the belt off the drive pulleys.

\."'-'--l
\...

~~

~

45. Undo the rear fastening screw of the air-conditioning compres- ~
sor from above. The screw is positioned between the intake
manifolds of the fifth and sixth cylinders.

~

-

100121 Removing engine, M96/21 (3.2 I) and M96/22 (2.7 I) with ma Printed in Germany -42,2000 alOO1217 10-57 page 15

.In vehicles with air conditioning, the points 44 to 47 must also
be carried out.

.Never evacuate and open the air-conditioning circuit unless this
is absolutely necessary.
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46. Loosen air-conditioning compressor. To do so, undo the two
front fastening screws -(arrows)-. Disconnect the electrical

plug.

[IJ Note!
The air-conditioning compressor can be removed from the vehicle
more easily if the engine has already been lowered.

47. Set the air-conditioning compressor with the hoses connected
to one side or lift it out of the engine compartment and set it on
a suitable base.

48. Remove the rear luggage compartment lining. To do so, lever ...
out the rear fastening clips and remove the lining from the lug-

gage compartment.

49. Disconnect the plug connections (X3/1, X3/2 and X59) of the ...
engine wiring harness. To do so, raise the lock at the side and
pull the plug out.

-
1001 21 Removing engine, M96/21 (3.2 I) and M96/22 (2.71) with ma alOO1217 Printed in Germany -42,200010-57 page 16
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50. Lock the ground point of the engine control module.

~

0 0

~

51. Unpl~g the engine control module. Open the topmost plug by actu~ting the side button and pull out. Remove the other plugs

from l the top down. To do so, press the locking button in and

push the locking bar upwards. 0

/

II 

<:;:- \

52. Uncover the engine wiring harness. To do so, press the rubber sleeve on the luggage compartment rear wall inwards and

guide the wiring harness towards the engine compartment, if

the engine is to be lowered later.

~

100121 Removing engine, M96/21 (3.2 I) and M96/22 (2.7 I) with ma Printed in Germany -42,2000 alOO1217
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53. Disconnec l}the plug connection at the guide tube of the oil dip- stick. To d so, press the two tabs together and unclip the

tube.

-,

-
rn Note! I

54. Place pre-~ssembled engine retainer plate with transmission
support onl the crankcase or transmission.

View of the engine retainer plate

~

~

Plate positioned and secured ~

.It is recom ended to position the complete retainer plate using
a transmissi n jack first. Only then should the workshop car jack
be placed u derneath.

.The suppo Cl should rest against the transmission oil pan
under a slig t pre-load. If necessary, fit the included spacer

plate.
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Car jack placed underneath

~,

~)(

1J

~-""'---\\,,/ n:-\
~ 2~:~~~=~J

fA

r\\
& Caution!

Risk of damage!

When undoing the multi-tooth nut, the mount is destroyed!

55. Remqve the transmission support with the hydraulic mounts.
Undoj the two fastening nuts on the left and right.

56. Undoi the front engine carrier. To do so, unscrew the four fas- ~
tening nuts.

57. Lower the engine-transmission unit carefully. Ensure that there
is suficient clearance for the components. The engine wiring
harn~ss must be guided during the lowering procedure.

100121 Removing engine, M96j21 (3.2 I) and M96j22 (2.7 I) with ma Printed in Germany-42, 2000 a1001217 10-57 page 19
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Pay attention to the VarioCam cable

~

\

~

~-,

(~~I
.~

,..~::/ L ~

& Warning!
Risk of damage!

Only place the vehicle on its wheels or push it after the rear-

axle support, the sheetmetal brace and both the diagonal

braces have been installed.

.
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Installing
sian

M96/21 (3.2 I) and M96/22 (2.7 I) with manual transmis-

~ ~

.,
\1

.A

(] ~

Special tools

1001 23 Installing engine, M96j21 (3.2 I) and M96j22 (2.7 I) with ma- ...
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9592

9163/2

c Support plate 9592/2

D Support for manual transmission

E Pressure piece

Screw M8 x 25

In conjunction with workshop jack

Or use adapter of transmission hold-
ing plate, special tool 9163 for the
928 model

Contained in scope of delivery of
9592/1

Contained in scope of delivery of
9592/1

Contained in scope of delivery of
9592/1

Contained in scope of delivery of
9592/1
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Spring-band clamp pliers

B Testing tool for plug~n couplings 9623

Refer to Workshop Equipment Manual,
Chapter 2.4, No.: 72

Used to check whether the plug-in cou-
plings are seated properly. Suitable
for pressure and return lines (nominal
diameter 6 and nominal diameter 10)

Adjusting tool

1. Lay t~e support plate 9592/1 on the rear of the retainer plate ...
959~ and fasten with four hexagon-head bolts M8 x 25. Q

i
Q

Q

()Q
0

Q

Q

...2. Countersink the retainer plate at the designated bores
-arrows. with a 9 mm drill bit. The support plate serves as the

drilling template.

Q

QQ

Q

If the spefial tool 9592 is being used for the first time, (four) addi-
tional thr~aded holes must be applied.
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3. Drill through the countersunk bores on the retainer plate with a drill bit sized 6.8 mm and then cut an M8 thread.

~..,...JJ'/

)~

~

4. Fasten the special tool adapter 9163/2 with a hexagon-head
bolt M8 x 25 (bolt quality 10.9) and hexagon-head bolts M8 x
16 (bolt quality 10.9) at the designated positions "Boxster". The
adapter and the support plate are fastened on the retainer
plate with the M8 x 25 hexagon-head bolts. The M8 x 16 hexa-
gon head bolts connect the adapter with the support plate.

5. Support for Tiptronic transmission with three M6 x 20 (2 ea.)
and M8 x 25 (1 ea.) wood screws.

6. Fasten complete retainer plate on the workshop jack.

Drawing shows complete engine retainer plate fitted on the ...

workshop jack.

~
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Special notes

~

.Check the fuel hose for correct routing. The fuel hose is routed ~
behind the engine wiring harness.

.When installing the rear-axle parts, it is essential to observe the
correct sequence. The sheetmetal brace should be installed
first, then the diagonal brace and finally the rear-axle support.

.The V-brace must be fitted before the exhaust system is
installed:

.Finally, perform a suspension alignment.

.Read out fault memory. r
Installing engine

rn Note!
In order to facilitate the fitting of the air-conditioning compressor, it
should be moved back into its installation position during the run-
ning-in of the engine.

1. Lift the engine-transmission unit carefully and in steps. Have a ...
second person observe the engine-transmission clearance at
the same time. When lifting, pay particular attention to the
clearance between the rear-axle longitudinal support and the
VarioCam cable. Place the air-conditioning compressor in its
installation position at this stage.

\.
\.

"

L
/'I:::?

(

2. Push the engine wiring harness through the bulkhead and into ...
the luggage compartment before the final installation position
is reached.

100123 Installing engine, M96/21 (3.2 I) and M96/22 (2.7 I) with ma- ...
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3. Tighten engine mount. Tighten the four engine mount fastening screws to 46 Nm (34 ftlb.).

& Warning!
Risk of damage!

.Do not turn the multiple-tooth nut -Co!

4. Install the transmission carrier and the hydraulic mount again. ...
The M8 screws are tightened to 33 Nm (24 ftlb.).

/"

I\, '/
I

I
\. 'r

5. Install engire carrier again. Tighten the four fastening screws to 65 Nm ~48 ftlb.).
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6. Rempve the engine-transmission retainer plate. As soon as the engi~e has been fastened again, the car jack and the retainer

plat~ can be removed.

Clip the guide tube of the oil dipstick into the socket.

~

& ,

8. Fit th~ rubber sleeve of the wiring harness again.

~

~
0

0
0

1001 23 Installing engine, M96/21 (3.2 I) and M96/22 (2.7 I) with ma- ...
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9. Re-connect engine control module. To do so, start at the bot- tom. Pay attention to the plug designations on the control mod-

ule.

~
0~

U\\

J

,=~-". ,y :--;,: .,-" :,'.
, ':,' .

, \

10. Connect the plug connections (X3/1, X3/2 and X59) of the
engine wiring harness. To do so, insert the plug and lock the
lateral slide.

~

/~~

11. Connect the ground point of the control module again and

tighten the fastening nut.

~

\j

1001 23 Installing engine, M96jl21 (3.2 I) and M96/22 (2.7 I) with ma alOO1238 Printed in Germany -42,200010-73 page 8
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12. Install the luggage compartment lining of the rear luggage

compartment.
...

~:~~11IJJ- ----

13. Screw air-conditioning compressor tight. Tighten the three fas- ...
tening screws to 23 Nm (17 ftlb.),

~

~~
~

J/"

14. Check the drive belt for damage and replace it if necessary. Fit the belt in its original running direction once more. The fitting

sequence is shown in the following illustration.

100123 Installing engine, M96/21 (3.21) and M96/22 (2.7 I) with ma Printed in Germany -42, 2000 alOO1238 10-73 page 9
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15. Tighten the fuel line on the engine and the ground cable again. ~
Make sure without fail to counter with a wrench when tightening
the fuel line. The ground cable is tightened with 23 Nm (17

ftlb.).

I::;;;;?'"

1':':--
_,I;I

--.::=;

'"
"'.

~ ;.:

16. Push the vacuum line for the brake booster in a straight line on ...
to the flange, until the plug is heard to engage. Then install the
grey snap ring again. Check that the line is seated properly by
pulling on it gently.

~-y~ ~..

"=1

17. Install the expansion tank of the power steering again. Check
the sealing rings and replace, if necessary. Turn the lower
adjusting ring to its original position and position the tank of the
power steering. Press the tank downwards and at the same
time turn the ring until the markings coincide. Then fill the tank
with Pentosin according to the regulations.

18. Lay the B+ line of the alternator over the connecting bolt and
tighten the fastening screw with 10 Nm (7.5 ftlb.). Close the
protective cap of the B+ box.
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19. Re-connect hot film mass air flow meter. Connect the connect- ...
ing tube between the hot film mass air flow meter and the
intake system and tighten the hose clamp.

~I~

CfN'\.

20. Fit the oil filler line. Push the oil filler line back onto the flange and secure with a spring band clamp.

21. Re-fit clutch slave cylinder. Insert the cylinder back into the

opening in the transmission. Tighten the fastening screw with

23 Nm (17 ftlb.).

22. Lay shift cables. Lay the shift cables in the engine compart-

ment once more and clip them into the holder on the transmis-

sion. Then check once more that they are seated properly.

Finally, press the shift cables back into the shift linkage. Check

that the shift cables are installed correctly.

23. Screw heat shield tight. Fit the shield over the Tucker bolts and

tighten the two sheetmetal nuts.

24. Screw the drive shafts on to the transmission again with new

screws. The tightening torque is 39 Nm (29 ftlb.) for the Box-

ster 2.7 I and 81 Nm (60 ftlb.) for the Boxster 3.2 I. Subse-

quently remove the protective sheath.

25. Re-tighten cable. Fit the engine cable through the rear-axle sup-""

port again and tighten the fastening nuts. Make sure to counter

with a wrench when tightening. The tightening torque is 23 Nm

(17 ftlb.).

1001 23 Installing engine, M96/21 (3.2 I) and M96/22 (2.7 I) with ma-
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26. Connect the power-assisted steering lines. To do so, tilt the
holder on one side and pull out simultaneously.

~

c

" I

BA

27. Detach threaded part -A- by pulling it off the nipple,

~

B

28. Insert the holder -C -into the threaded part -A -and screw
both into the plug-in coupling -B -and tighten. Make sure to
counter with a wrench when tightening. The tightening torque
for the steering pressure line is 30 Nm (22 ftlb.) (wrench size
15). The tightening torque for the steering return line is 40 Nm
(30 ftlb.) (wrench size 19).

...

B
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29. Insert the screwed plug into the plug-in coupling in a straight
line. The plug must audibly engage in the holder.

~

00 Note!
The plug-in connection is designed so that the plug can be shifted in
the plug-in coupling by approx. 1 mm in axial direction by slightly
pulling or pressing.

...30. The correct engagement of the plug-in couplings should be
checked using the special tool 9623. To check this, insert the
special tool 9623 between the plug-in coupling and the
screwed plug and tilt the tool slightly. The plug must not slide
out.

31. Install the servo lines, the return line and the vacuum hose for ..
the brake booster again and insert the retaining clip.

0

& Caution!
Risk of damage!

The fuel lines must not be kinked.

32. Connect the fuel lines. Re-connect the fuel lines on the vehicle
underbody. The plug must engage audibly. Check correct seat-

ing by pulling gently.
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& Caution!
Danger of slipping hoses.

Never apply a lubricant to the coolant hoses to make fitting

easier!

33. Fit all the coolant hoses again. To make fitting easier, the cool-
ant hoses can be wetted with water in the fitting area.

Connect the hose ...

/"""- ,-,

.../

/
Jlf

Close the line

~

"-
\

~\

,
\.

\.,
~

Reconnect the hoses ...

/' --
~

"f

/
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34. Check the coolant drain plug. If the drain plug is removed, it
should be equipped with a new seal and re-mounted. The tight-
ening torque for the screw is from 10 to 15 Nm (7.5 to 11

ftlb.J.

...
..J

m'
I

35. Fit vent line again. .~

I: 

~ "

36. Install rear-axle support again. The four fastening screws are
tightened to 65 Nm (48 ftlb.J.

~

1001 23 Installing engine, M96/21 (3.2 I) and M96/22 (2.7 I) with ma- ...

Printed in Germany -42,2000 alOO1238
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BoxsterEngine -Crankcase, suspension

37. Move the exhaust system to its installation position again. In
the process, replace all the seals at opened points. Tighten the
three hexagon-head bolts again. Then tighten the screws on the
exhaust manifold/catalytic converter with 25 Nm (18 ftlb.).

~

\

~b

38. Connect the oxygen sensor cables. Connect the plugs and
engage the holder in the rear-axle support.

... ~

"

\

~

-..

\\
=

\'--'

~/

39. Install the rear V-member. The four fastening screws are tight- ~
ened to 65 Nm (48 ftlb.).

40. Install stabilizer. To do so, insert the stabilizer on the left and
right into the stabilizer mount and screw it tight to the two bear-
ing surfaces. The fastening nuts on the mount are tightened
with 46 Nm (34 ftlb.). The fastening screws on the bearing sur-
faces are tightened with 23 Nm (17 ftlb.).

(..;.;,;:

...

-'v

1001 23 Installing engine, M96/21 (3.2 I) and M96/22 (2.7 I) with ma alOO1238 Printed in Germany -42, 200010-73 page 16
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View of one of the two bearing surfaces ...

II

#

...View of a stabilizer mount

/ /

~

~~~-I

~j~
~

41. Install the sheetmetal brace into the vehicle. Tighten the hexa- ...
gon nuts with 65 Nm (48 ftlb.) and tighten the fastening screws
with 46 Nm (34 ftlb.). Install the two diagonal braces into the
vehicle. Tighten the fastening nuts to 65 Nm (48 ftlb.).

\A I.

v

~\f""i'
j "-'

~~c

B ~
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[IJ Note!
Vehicles with automatic headlight beam adjustment. Bear in mind
that the angle sensor bracket (B) must be in contact at the bottom
when the bolts on the rear-axle support (A) are tightened. Once
installed, the control module must be calibrated with the PST 2. The
headlights must then be reset. -A- Rear-axle support- -8 -Angle
sensor bracket- -C -Angle sensor-

42. Mount the underside panel, ...

5

I

II>
t

~

...43. Install the right and left wheel housing trims again.

o~~~

~



Boxster Engine -Crankcase, suspension

44. Re-install the rear spoiler. .~

...

45. Install the rear spoiler again.

46. Re-position the trim of the rear luggage compartment and
press in the fastening rivets.

& Warning!
Danger of short circuit!

.Pay attention to the correct seating of the rubber sleeve

of the B+ lead!

47. Check the rubber sleeve. The rubber sleeve of the B+ lead
must be fitted correctly and must not have slipped out of place.



BoxsterEngine -Crankcase, suspension

48. Seal off the maintenance openings again. Seal off the upper and rear maintenance openings again. Tighten the seven fas-

tening screws and the two fastening nuts of the rear mainte-

nance opening with 10 Nm (7.5 ftlb.).

49. Re-install the left seat. Tighten the four fastening nuts to 65 Nm

(48 ftlb.).

50. Top up operating fluids. Check that all operating fluids (engine

oil, Pentosin, coolant) are at the correct level. Both the coolant

circuit and the power steering must be bled according to regu-

lations.

51. Connect battery. Connect the battery terminals again and

tighten. Subsequently, the fault memories of the vehicle must

be read out and the theft codes may possibly have to be

entered again. Re-teach the power windows.

52. Carry out a test drive. After the test drive, check that all the

operating fluids are at the correct level. Check all circuits for

leaks.

53. Fit convertible top again. To do so, take the mandrel out of the

fixing bore.

54. Move the convertible top towards the rear until the linkage can be pushed back onto the pin. Then push the retaining clip into

place.

55. Close convertible top. To do so, pull the tension bow towards

the rear again and engage the tension cables again on the left

and right.

56. Engage the cloth covering of the convertible top on the left and

right into the retaining lugs.

Tightening torques

65

85

23

39

MID 81 (60)

65 (48)

23 (17)

Engine carrier to body

Transmission support on transmission

Hydraulic mount to carrier side section

Drive shaft on transmission M96/22 (Boxster 2.7
I)

Drive shaft on transmission M96/21 (Boxster 3.2
I)

Rear cross member (aluminium V-brace)

Cable to rear-axle support

MID x 1.5

M8

(48)(63)

(17)

(29)



Boxster Engine -Crankcase, suspension

25 (18)

23 (17)

46 (34)

65 (48)

MIa x 1.5 46 (34)

M10x 1.5 65 (48)

65 (48)

130 (96)

30 to 35 (22 to 26)

10 to 15 (7.5 to 11)

23 (17)

MID x 1.5

M14 x 1.5

M16

MID x 1.5

M8

Exhaust system to exhaust manifold

Stabilizer to carrier side section

Stabilizer to coupling linkage

Sheetmetal brace to carrier side section (hexagon
nut)

Sheetmetal brace to cross member (hexagon-
head bolt)

Sheetmetal brace to rear cross member (hexagon
nut)

Diagonal brace (front) to body

Wheel to wheel hub

Fuel supply line to fuel gallery

Coolant drain plug

Ground strap to secondary air pump bracket

100123 Installing engine, M96/21 (3.21) and M96/22 (2.71) with ma Printed in Germany -42.2000 alOO1238 10-73 page 21
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BoxsterEngine -Crankcase, suspension

Hexagon nut MIa

2 Hexagon nut MIa 2

3 Hexagon-head bolt 2

4 Engine carrier 1

Tightening torque 46 Nm (34
ftlb.)

Tightening torque 46 Nm (34
ftlb.)

Tightening torque 46 Nm (34
ftlb.)

Stamped arrow points in
direction of travel

5

6

7

Stud M6 x 11

Rubber stop

He~agon-head bolt M 1 0
x60 for 3-point suspension
Hexagon-head bolt M 1 0 x
80 for 4-point suspension

Hexagon-head bolt

2

1 Tightening torque 46 Nm (34
ftlb.)

3 Tightening torque 46 Nm (34
ftlb.)

8

9

10

Engine bracket

Stud MID x 83 4

[IJ Note!
.There are two model versions of engine brackets. Allocation

occurs according to the number of screw connection points

.The 4-point engine bracket must not be installed with the 3-point
coolant guide housing (from version 1) .

-Coolant guide housing with 4-point screw connection and

engine bracket with 3-point screw connection. The additional
bolting point at the upper right-hand side -arrow- on the cool-
ant guide housing is fastened with a hexagon-head
bolt MIO x 60.

103037 Disassembling and assembling engine carrier

al03037x Printed in Germany -42,2000
10-87 page 2
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View of version I

View of version II .~

-Coolant guide housing with 4-point screw connection and

engine bracket with 4-point screw connection. "'::4

.I., fJt

~

103037 Disassembling and assembling engine carrier

Printed in Germany -42,2000 al03037x
10-87 page 3
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13 78 19 Removing and installing drive belt

385-96

13 -113 78 19 Removing and installing drive belt
Printed in Germany -6, 1996 986131
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Removing and installing drive belt

-

13 78 19 Removing and installing drive belt
Printed In Germany -6, 1996

13 -2

986131



Engine, crankcase, pistonBoxster

Removing drive belt

No. Procedure Instruction

1 Disconnect electrical plug connection. Undo four T orx
screws with socket TX 50 (3/8 inch).

Remove left-hand seat

2 Remove rear wall cover at
passenger compartment rear
wall

Remove rear wall lining. Undo seven hexagon-head bolts
and two hexagon nuts (wrench size 10 mm) and remove
cover.

Mark direction of belt travel with a coloured pen. Slacken
belt by turning the tensioning roller (wrench size 24 mm)
clockwise, hold still and at the same time take the belt off
the drive pulleys. Visually check the state of the belt and re-
place if necessary.

3 Remove drive belt

Installing drive belt

No. Procedure Instruction

4 Fit and tension
drive belt

With drive belt manually pre-tensioned, put it on in the fol-

lowing sequence:
1. Coolant-pump drive pulley (It
2. Generator drive pulley (2)
3. Deflection roller 1 (3)
4. Power-steering pump drive pulley (4)
5. Air-conditioning compressor drive pulley (5)
6. Crankshaft pulley (6)
7. Tensioning roller (7)
Then turn the tensioning roller (7) clockwise and simulta-
neously place the drive belt on deflection roller 2 (8).
Slowly relieve the tensioning roller.
Check whether the belt is properly seated on all

drive pulleys.

13-313 78 19 Removing and installing drive belt
Printed in Germany -6. 1996 986131



Engine, crankcase, piston Boxster

No. Procedure Instruction

Install rear wall lining,
rear wall cover and the
left-hand seat

Insert rear-wall lining in lower area behind the heel-plate lirr

ing.
Fasten rear wall cover with seven hexagon-head bolts and
two hexagon nuts.
Tightening torque 10 Nm (7 ftlb.).
Connect electrical plug connection and fasten seat. Tighte-
ning torque of Torx screws 20 Nm (15 ftlb.).

13 -4 13 78 19 Removing and installing drive belt
Printed in Germany -6, 1996986131



Removing and installing deflection rollers for drive belt13 77 20
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Engine -crankcase, piston Boxster

Removing and installing deflection rollers for drive belt

Note:
No. Designation Qty. Removal Installation

1 Hexagon-head bolt
MID x 145

1 Tightening torque 65 Nm
(48 ftlb.)

2 1 Check for smooth running or
roughness before undoing

3

Deflection roller 1 with

spacer pin

Cover plate

4 1

When fitting a curved
cover plate, observe the
installation position. The
inscription must face the
bolt head.

Tightening torque 23 Nm

(17 ftlb.)

5

Hexagon-head bolt
M8 x 55

Deflection roller 2 with

spacer pin

Cover plate

1 Check for smooth running or
roughness before undoing

6 1 When fitting a curved
cover plate, observe the
installation position. The
inscription must face the
bolt head.

Removing and installin~: deflection rollers for drive belt
986133a Printed in Germany -6, 1996

13 77 2013 -4b
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13 82 19 Removing and installing tensioning roller for drive belt

//

~r'
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1

Note:
InstallationQty. RemovalNo. Designation

1 Tensioning roller
with spacer ring

1 Undo at the hexagon
(wrench size: 24)
and simultaneously counter
at the hexagon-head bolt

Tightening torque 60 Nm
(44 ftlb). Counter at the
hexagon-head bolt when

tightening.
(wrench size: 15)

2 Hexagon-head bolt
(micro-encapsulated)

1 Apply a thin coat of
screw locking lacquer to
the thread of the hexa-
gon head bolt. (Observe

note.)

Not necessary for removal
and installation of the ten-
sioning roller.
The hexagon head bolt can
be removed only after the
belt tensioner or bracket
has been loosened.

Note: Either the screw locking lacquer Loctite 242 "Mittelfest" (medium strength) or Loctite 270 "Hoch-
fest" (high strength) can be used. If screw locking lacquer 270 is used, coat only the first four

threads.

. 13 -4c13 82 19 Removing and installing tensioning roller for drive belt
Printed in Germany -9, 1997 986133a
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13 73 19 Removing and installing belt tensioner

Engine installed

Tools

No. Designation Special tool Explanation

A Removal tool Refer to Workshop
Equipment Manual for
supplier's address

Refer to Workshop

Equipment Manual,
Page 2.4 -12, for
supplier's address

B Fitting tool for
pin retainer I

Springfix system

Commercially available,
e.g. Snap -on
Order No. AI?? A

Commercially available,
Art. No.1 089 001 018
for retainer 85XN 58/59

13 73 19 Removing and installing belt tensioner
Printed in Germany -9, 1997 986134e

13 -4e
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Removing belt tensioner

137319
986134e

Removing and installing belt tensioner

Printed in Germany -9, 1997

13 -4f



Boxster Engine -crankcase, piston

Removal overview of components

1 Removing rear wall lining

2 Loosening belt pulley of hydraulic pump

3 Relieving and removing drive belt

4 Loosening generator

5 Removing retainer on hinge lever

6 Setting up and securing convertible top compartment cover

7 Loosening A/C compressor

13 73 19 Removing and installing belt tensioner
Printed in Germany -9, 1997 986134e

13 -4g
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Removing belt tensioner
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137319
986134e

Removing and installing belt tensioner
Printed in Germany -9, 1997
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Removal overview of components

8 Loosening A/C compressor

9 Removing throttle body with intake distributor

10 Removing supply tank of power steering system

11 Separating steering pressure line and steering return line on underbody

12 Loosening steering return line in engine compartment

13 Separating steering return line from supply tank using tool

14 Loosening hydraulic pump and steering supply line in engine compartment

. 13 73 19 Removing and installing belt tensioner
Printed in Germany -9, 1997 986134e
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Removing belt tensioner

InstructionsProcedureNo.

Remove seat rail cover. Undo four Torx screws using a TX
50 (3/8 inch) socket. Disconnect electrical connection. Fit
protective cover in seat area. Put a suitable wooden sup-
port in the area of the control module. Disconnect battery.

Removing left seat

Remove rear wall covering. Undo seven hexagon head
bolts and two hexagon nuts (wrench size 10 mm) and

remove lid.

Removing cover on rear wall of
the passenger compartment

Undo three hexagon head bolts (M8 x 12) by about half a

turn.
Loosening belt pulley2

Note
Even after the drive belt has been removed, the belt pulley
can be loosened using a clamping band.

Mark running direction on the belt with a coloured pen. Re-
lieve belt; to do this, turn the tensioning roller (wrench size
24 mm) clockwise, hold and simultaneously remove the

belt from the drive pulleys.

Removing drive belt3

Unscrew and remove right fastening screw (in direction of

travel),
Loosening generator4

Undo left fastening screw (with deflection roller) by 3
turns. The threaded bushing in the generator can be loos-
ened by striking it lightly (use an aluminium mandrel).



Boxster Engine -crankcase, piston

No. Procedure Instructions

Lift the generator up and out of the slotted generator
bracket. Unscrew fastening screw and remove with deflec-
tion roller.

Note
Do not loosen electrical connections or plug connection.

5 Disengaging hinges on
convertible top
compartment cover

Pull off lower hinge retainers using the fitting tool and push
out the pins.

6 Setting up and securing
convertible top
compartment cover.

Put convertible top compartment cover in vertical position
secure with suitable pin.

Loosening A/C compressor Loosen front compressor fastening screws (2 ea.) and dis-
connect electrical plug connection.

8 Loosening A/C compressor Undo compressor fastening screw between the intake
pipes of cylinders 4 and 5.

9 Removing throttle body with
intake distributor
intermediate piece

Remove air guide between throttle body and air cleaner.
Remove bleeder line between intake distributor and oil sep-
arator.

Loosen both hose clamps on intake distributor. Unscrew
fastening screw (M6) for fuel line on intake distributor.

10 Removing supply tank Suck power steering fluid out of supply tank until the fluid
level is below the joint. Power steering supply tank (bay-
onet lock).

13 -4k13 73 19 Removing and installing belt tensioner

Printed in Germany -9. 1997 986134e
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No. Procedure Instructions

11 Separating steering lines on
underbody

Remove cover on underbody. Separate steering pressure
line and steering return line and collect fluid.
Important instructions: See Technical Manual, Running gear,
Page 48 -13.

12 Loosening steering return line in
engine compartment

To separate the line from the supply tank, press the red

unlocking ring forward (arrows) and simultaneously
pullout the line. Use two plastic spatulas to press the ring.

13 Separating steering return line
from supply tank using tool

The line can also be separated using a commercially avail-
able tool. For example, the removal tool from Messrs.
Snap-on is recommended. Insert the tool between the line
and the red unlocking ring and unlock. Pull line to the rear
and simultaneously press the tool against the red ring.
Cover line with a cap to protect it against dirt and scrat-
ches.

14 Loosening hydraulic pump and
steering supply line in

engine compartment

Loosen steering supply line (wrench size 17) while holding
at the flange (wrench size 22).
Undo three hexagon head bolts (M8 x 12) and remove hy-
draulic pump to the rear.

Note
If coolant hoses come into contact with Pentosin, immedi-
ately clean them thoroughly.

Removing bracket with tensioning
element

Loosen oil filler neck at the right rear bracket fastening
screw. Immediately close the bore in the crankcase with a

plug.
Undo four hexagon head bolts and remove bracket with ten-
sioning element.



Engine -crankcase, pistonBoxster

Installing belt tensioner



Engine -crankcase, piston Boxster

Installing belt tensioner

No. Procedure Instructions

1 Installing hydraulic pump Fasten bracket with tensioning element on the crankcase.
Insert hydraulic pump from behind and fasten. Tightening
torque 23 Nm (17 ftlb.).

2 Fitting steering return line Push line straight into the coupling. Then pull slightly to en-
sure it is engaged properly.

3 Fitting steering pressure line and
steering return line

Fit by plugging together.
Important notes: See Technical Manual, Running gear,
Page 48. 13 ft.

4 Fitting power steering supply tank Put container into place (observe marks)
Lock bayonet lock.

5 Fitting retainer for convertible top
compartment cover hinge

Insert retainer into the fitting tool. Push fitting tool with re-
tainer onto the pin and slide off.

6 Fitting drive belt Fit belt pulley on the hydraulic pump and tighten hexagon
head bolts. Fit drive belt.
Assembly notes, see Page 13 -1

7 Fitting belt pulley for hydraulic
pump

Tighten three hexagon head bolts.
Tightening torque 23 Nm (17ftlb.).
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13 73 37 Disassembling and assembling belt tensioner
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Engine -crankcase, piston Boxster

Note:
No. Designation Qty. Removal Installation

1

2

Holder 1

2

Clip in refrigerant lines

3

4

3

1

Hexagon head bolt
M6 x 16

Cover

Tensioning roller Undo at hexagon (wrench
size 24) and simultaneously
hold at the hexagon head
bolt

Tightening torque 60 Nm
(44 ftlb). Hold at the hexa-
gon head bolt when tighte-
ning (wrench size 15)

5 Hexagon head bolt
M8 x 25

2

8
5a Hexagon head bolt

M8 x 35
2

6 Bracket for hydraulic pump
and belt tensioner

1 Grease plastic bushings
of the lever bearing with
Olista Longtime 3 EP

Hexagon head bolt

(micro-encapsulated)

1 The hexagon head bolt can
be removed only after the
belt tensioner or bracket
has been loosened!

8 Pan-head screw 1

9 Lever 1 Drive out of the tensioning
element using a drift (0 5)

10 Pan-head screw 2

Apply a thin coating of
locking lacquer on the
tread of the hexagon
bolt. (Observe note)

Tightening torque 9.7 Nm
(7.0 ftlb.)

Fit in correct position;
grease in bearing area

Tightening torque 23 Nm

(17ftJb.)

12

Tensioning element

Dust cap 1



Engine -crankcase, pistonBoxster

Note:
No. Designation Qty. Removal Installation

13 1Dust cap

14 Dowel sleeve 2 Fit in the two bores of
the bracket (on right in di-
rection of travel),

Note

Either the screw locking lacquer Loctite 242 "Mittelfest" (medium strength) or Loctite 270 "Hochfest"

(high strength) can be used.
If screw locking lacquer type 270 is used, coat only the first four threads.
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13 49 37 Disassembling and assembling bearing housing with crankshaft

Tools

482_96

Item Designation Special tool

9607

Explanation

Assembly fixture
for bearing housing

13 -5



Disassembling and assembling bearing housing with crankshaft

183_96



Disassembling and assembling bearing housing with crankshaft

&
"WARNING"

Possible engine damage by confusing connecting-rod bearing caps
and connecting rods.

> The connecting-rod bearing caps must always remain allocated to the respective

connecting rods and must never be interchanged.

Recommendation: After disassembly, immediately reioin the connecting-rod bearing cap and connecting
rod or mark them on the sides with an electric scribing tool (e.g. with the cylinder designation). Never
mark these parts with sharp objects such as prick punches or number embossing tools.

Note:
InstallationNo. Designation Qty. Removal

1 Connecting-rod bolt 6 Lightly oil thread
and bearing surface

2 Connecting-rod bearing cap

Connecting rod, cyl. 4

1

3 1 Immediately join with the

connecting-rod bearing cap
after removal

4 Connecting-rod bearing cap

Connecting rod, cyl. 55 1 Immediately join with the

connecting-rod bearing cap
after removal

6 Connecting-rod bearing cap

Connecting rod, cyl. 67

1

Immediately join with the

connecting-rod bearing cap
after removal

8 6 Replace

9 14 Lightly oil bearing surface
and thread

10

Connecting-rod bearing
shell half

Thrust-bearing screw
M9 x 127

Bearing housing half,
cylinder bank 1 -3

Crankshaft bearing shell half11 7 Replace;
insert in correct position,
locating stud faces
towards dowel-sleeve side



Engine -Crankshaft, pistons Boxster

Note:
InstallationNo. Designation Qty. Removal

12 3 Drive out from rear side of
bearing housing half using
a plastic mandrel

Press in with plastic
mandrel (4 mm)

13

Spray nozzle for piston
cooling in bearing housing
half, cylinder bank 1 -3

Cylindrical pin A4.0 x 10 1

14 Roll pin 6.0 x 16

15 Crankshaft 1 Check axial play

16 Thrust plate 2

17 Crankshaft bearing shell half 7

Replace;
insert in correct position,

oil groove faces the belt

pulley or flywheel

Insert in correct position,

locating stud towards

dowel-sleeve side

18 3Spray nozzle for piston

cooling in bearing housing

half I cylinder bank 4 -6

Dowel sleeve

Press in with plastic
mandrel (4 mm)

19 3

20 Pin for tensioning rail 1 Press into bearing

housing half (cyl. 4 -6)

21 Bearing housing half I

cylinder bank 4 -6

1 Do not damage sealing
surfaces; fit on assembly
fixture (special tool 9607)



Boxster Engine -Crankshaft, pistons

Assembly instructions

1. Use special tool, assembly fixture 9607,
for disassembly and assembly of the bearing
housing, crankshaft and connecting rods
of cylinder bank 4 -6.

3. Additionally fasten the assembly fixture
on the workbench using C-clamps.

484_96

Special tool 9607 4. Place and fasten the bearing housing half

of cylinder bank 4 -6 on the special tool

for assembly.

482_96

2. Fasten bearing housing on the assembly
fixture with two MIO x 20 hexagon-head bolts,
Tighten hexagon-head bolts only slightly.

:~~ '-I,~,-=I_I-:-l'II~1., , ' ,-~II

~ E3I 483_%
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Engine -Crankshaft, pistons Boxster

Assembly instructions

Arrangement of the main thrust bearings
on the bearing housing.

Arrangement of the connecting-rod bearings
in the bearing housing.

of 0 00
0

0q 0 Q "'OJ 0 0 '-' 0)

@L

0' b 0 0 0 b 0 0'-0) 0)1""" ,-

67_98 68_98

Main thrust bearing 1 on the belt pulley side Connecting-rod bearing of cylinder 1
on the belt pulley side

Main thrust bearing 7 on the flywheel side
Connecting-rod bearing of cylinder 6
on the flywheel side



Disassembling and assembling bearing housing with crankshaft

Important: Bearing housings without connecting-rod bearing twist locks should not be installed.

See twist lock, page 13 -10, sequence figure no. 4 (arrow).

As of engine number M962065W07047 with twist lock.

III

213_98
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Disassembling and assembling bearing housing with crankshaft
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Engine -Crankshaft, pistons Boxster

Disassembling and assembling bearing housing with crankshaft

No. Procedure Instructions

1 Checking that sealing balls
are present

Check that sealing balls (6 ea.) are present and correctly
caulked. Rework if necessary.

2 Fitting dowel sleeves Push dowel sleeves (3 ea.) into the main thrust bearings 7,
4 and 1 of the bearing-housing half, cyl. 4 -6, as far as
the stop.

3 Fitting spray nozzles for

piston cooling

Press spray nozzles into the receiving bore with
a plastic mandrel (4 mm).

4 Inserting crankshaft
bearing shells

Lay crankshaft bearing shells in the main thrust bearings,
Fit the locating stud on the dowel-sleeve side. Lightly
oil sliding surfaces.

5 Inserting thrust plates Insert the thrust plates in the recess of main thrust

bearing 4 of the bearing-housing half of cyl. 4 -6

with grease. The oil pockets must face pulley or

flywheel side.

6 Checking thrust plates After inserting the crankshaft, check the two thrust
plates at main thrust bearing 4 for correct seating.

7 Tightening thrust-bearing
screws

Oil thread and contact surface.

Tightening specification 1. Initial tightening 20 Nm (15 ftlb.

To facilitate subsequent checks it is recommended that,
after initial tightening, the screw heads be marked with
a colour line.

2. Final tightening 1 x 900 turn

Observe tightening sequence: see Assembly instructions.



No. Procedure Instructions

8 Checking axial play
of crankshaft

Screw gauge with gauge holder VW 387 to bearing
housing and place against crankshaft flange. Press
crankshaft by hand against the gauge and set gauge
to zero.
Press crankshaft away from gauge.
Read off value:
New installation 0.05 to 0.24 mm
Wear limit 0.28 mm

9 Inserting connecting-rod
bearing shells

Insert new connecting-rod bearing shells into connecting
rod. Lubricate sliding surface liberally with grease,

e.g. Optimol Optipit (00004320417).

Note

Grease to facilitate assembly during subsequent
piston pin installation of cylinder bank 4 -6.

10 Completing connecting rod Join connecting rod and connecting-rod bearing cap.
The recesses of the connecting-rod bearing twist lock
must face each other.

Tightening specification Oil thread and contact surface.

1. Initial tightening 20 Nm (15 ftlb.)

To facilitate subsequent checks it is recommended that,
after initial tightening, the screw heads be marked with
a colour line.

2. Final tightening 1 x 900 turn.
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Assembly instructions

Tightening sequence for thrust-bearing screws

185_96

Screws, bearing housing

Initial tightening: 20 Nm (15 ftlb,

1 x 900 turnFinal tighteniing:
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.

Disassembling and assembling bearing housing with intermediate shaft

187_%

13 -15
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Disassembling and assembling bearing housing with intennediate shaft

Note:
InstallationQty. RemovalNo. Designation

3Hexagon-head bolt
M6 x 35

1

12 Guide rail Check for wear marks
and replace if necessary

Replace; ensure
correct seating

13 Circlip

Washer4

Tensioning rail5

Check for wear marks
and replace if necessary

Lining for tensioning rail 1 Unclip5a

1Intermediate shaft6

7

8

9

Chain for intermediate
shaft drive

Chain for camshaft drive
of cylinder bank 1 -3

Chain for camshaft drive
of cylinder bank 4 -6

a-ring 52 x 2.5 Always replace;
do not fit twisted

Replace

110

61

12

Parrhead screw M6 x 16

(micro-encapsulated)

Gasket

Ensure correct seating113 Gasket

Ensure correct seating14 Oil separator

Assemble on assembly
fixture 9607

1Bearing housing, completely
preassembled

15
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Disassembling and assembling bearing housing with intermediate shaft

~4

~
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188_96
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Disassembling and assembling bearing housing with intennediate shaft

No. Procedure Instructions

1 Checking sealing surfaces Check both sealing surfaces of bearing housing
for damage and cleanliness before installation in
the bearing housing. Grind off sharp edges if necessary.

2 Checking flange bearing
of intermediate shaft

Check flange for ease of movement or roughness
of bearing; replace intermediate shaft if necessary.

3 Fitting a-ring Carefully fit a-ring in the groove of the intermediate-shaft

flange. Do not fit twisted. Grease lightly

4 Fitting chain for
intermediate shaft

Put on chain between crankshaft drive sprocket
and intermediate shaft drive sprocket. Fit guide rail
and tensioning rail. After installation, turn intermediate
shaft sprocket slightly by hand in clockwise direction
and check whether there is sag in the upper chain area.
Check chain installation if necessary.

5 Preparing intermediate
shaft and crankshaft
for installation

To facilitate assembly, connect the crankshaft
and intermediate shaft with an O-ring before installing
the complete bearing housing unit in the crankcase
half (cylinder bank 1-3).
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13 48 19 Removing and installing crankshaft

Removing and installing crankcase and
bearing housing with crankshaft

3. Clamp crankcase. Fasten engine holder,

special tool 9589, to the crankcase

half of cylinder bank 1 -3.

Removal

1. Detach thrust plate or flywheel. Fasten

toothed segment (special tool 9538/1)

on the crankcase half (cylinder bank 1 -3)

with hexagon-head bolt M12 x 50.

,
(8-
\1 v

II!I

~II

I"":'.OJ

408_96

607_97

4. Turn primary chain tensioner out of
the crankcase (cylinder bank 4 -6).2. Detach thrust plate and remove with drive

plate. Detach and remove the flywheel.

62_98
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5. Loosen belt pulley. Undo hexagon-head
bolt (M16 x 1.5 x 60) with special tool
(socket wrench insert 9594); to do this, hold
with holding device (special tool 9593).

442_97

7. Remove coolant guide housing.

252_97

6. Undo intermediate shaft flange.
Unscrew the three fastening screws M6 x 20
on the intermediate-shaft flange. Undo the
locknut using the socket wrench, special tool
9110. For this purpose, hold with a slotted
screwdriver 7.0 x 1.1 at the slotted
threaded pin.

597_97



Boxster Engine -Crankshaft, pistons

8. Undo fastening screws between crankcase
half of cylinder bank 1 -3 and bearing

housing.

9. Undo fastening screw between crankcase half
of cylinder bank 4 -6 and bearing housing.

@=:::lO!=~ -=-

594_97 57_98

~

d

496_96 495_96

10. Turn crankcase by 180°,
Undo oil pan fastening screws
(M6 x 16, 13 ea,), Detach oil pan by tapping
it at the sides with a plastic hammer.
Remove air-oil separator,
See Group 17, Page 17 -2.
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11. Turn crankcase 900 further. Crankcase half
of cylinder bank 4 -6 faces upward. Undo
hexagon-head bolts (M6 x 35, 25 ea.) joining
the crankcase halves.

13. Mark pistons.
Lever off front piston pin circlip.
Push out piston pin.

12. Carefully lift the crankcase half up and off.

Do not tilt -this might damage the pistons

593_97

14. Fasten assembly fixture (special tool 9607)
on the bearing housing with two M 1 0 x 20
hexagon-head bolts.

608_97

581_97
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15. Fasten suspension eye, attach spring hook,
and lift bearing housing out of the crankcase
half using a workshop crane or engine lifter.

345_97

484_96

16. Disassemble bearing housing
on intermediate shaft.
See Group 13, Page 13 -5.

~
~\
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131019 Removing and installing pistons

Tools

572_96

Special tools

9597

ExplanationItem

A

Designation

Retaining device
for pistons and connecting
rods for pre-fitting the piston
pins of cylinder bank 1 -3

Assembly sleeve for
pre-fitting the piston pin

circlips

B 9603

13 -23
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Item Designation Special tool Explanation

c Assembly aid for piston pin
retainer mounting in
assembly sleeve 9603

9500/3

D Assembly tool for fitting the

piston pins and piston pin

circlips

9602

E 9608

F

Centring mandrel for piston

installation, cylinder bank 4-6

Piston ring restraining strap Refer to Workshop Equipment
Manual, Chapter 2.4, No. 57

G 9598Assembly aid for positioning
the pistons

H 9595Fixing pin for fixing the

belt pulley

Lamp with mirror to check

the piston pin retainers of
cylinder bank 4-6

1 set = 2 ea.

(use short fixing pin)

Shop-made or illuminated, adjustable
mirror; refer to Workshop Equipment
Manual, Chapter 2.4, No. 20



Boxster Engine, crankcase, piston

Fitting pistons and connecting rods

Prepare pistons and connecting rods for installation in the crankcase half of cylinders 1 -3.

13 10 19 Removing and installing pistons 13 -25
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Fitting pistons and connecting rods
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Fitting pistons and connecting rods

No. Procedure Instructions

It is important to pre-fit the circlip on a firm surface.
The circlip must be pre-fitted only immediately prior
to fitting on the piston pin eye.

Check piston pin circlip Make sure that the circlip is present and seated securely.

The circlip has been pre-fitted on one side of the piston pin

by the manufacturer. The circlip opening must lie opposite

the groove in the piston.

2 Insert piston and

connecting rod

Insert piston in the retaining device, special tool 9597.
The side with the pre-fitted circlip must face downwards.
Fit the connecting rod and piston pin.
Insert the connecting rod so that the recesses of the
bearing twist lock are opposite the piston marking "TOP",

3 Fit piston pin circlip Manually insert the new circlip into the conical assembly
sleeve, special tool 9603.

4 + 5 Press piston pin circlip into

the assembly tube

Place assembly sleeve 9603 onto the assembly tube of
special tool 9602. Use assembly aid, special tool 9500/3,
to slide the circlip from the conical sleeve into the
assembly tube.
Remove assembly aid 9500/3 and visually inspect
the correct position of the circlip in the assembly tube.

6 + 7 Position piston pin circlip

on the piston pin eye

Carefully insert the pressure pin of special tool 9602 into
the assembly tube until it contacts the piston pin circlip.
The circlip can pop out of the assembly tube in the case
of improper handling -danger of injury! Position assembly
tube and pressure pin on the piston pin eye. Press
pressure pin down until the circlip is heard to engage
in the ring groove.
Visually inspect correct seating.
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Fitting pistons and piston rods in the crankcase half or on the bearing housing of
cylinder bank 1 -3

Installation

1. Fasten cylinder housing half I cyl. 1-3, in

combination with mounting elements 9590 to

engine holder 9589.

3. Installation of the complete bearing housing
in the crankcase half, cylinders 1 -3.
As the bearing housing is heavy, it should
be installed using a workshop crane.

Carefully and in stages, lower bearing housing
with fitted holder 9607 and workshop crane
towards the dowel sleeves (2 ea.), observing
the following points:ff=

~---u

l\I!tll
-~

\01~\
~

494_97

2. Clean bearing housing support surface,
particularly in area of oil duct. Check dowel
sleeves for correct seating.

97-345

490-96

97-382
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a. To aid in guiding, screw pan-head screws
approx. 3 turns into the bearing housing from
below.

If

97-219

c. After lowering, check whether there is sag in
the upper chain area or sufficient lever travel
exists. Lift the bearing housing and check the
chain installation if necessary.467-97

Just before reaching the final installation
position, pull the loosened intermediate-shaft
flange out of the housing area and rotate the
flange so that the two flange lugs that are
spaced closest together face upwards.

~

-./

440-97

d. Remove two pan-head screws (guide aid).

~
97-217
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4. For the following assembly procedure

-piston installation, cylinders 1, 2

and 3 -the crankcase half and bearing

housing unit must be held by at least two

screwed connections.

For this purpose, fasten two original cylinder

head screws and plastic spacer sleeves,

special tool 9613, from below.

Tightening torque: 30 Nm (22 ftlb.).

Use T orx screwdriver insert T50.

604_97

8. Remove preassembled connecting rod

of cylinder 1 from the assembly fixture.

491_96

\'i
5. Turn crankcase by 900 on the assembly

support. Cylinders I, 2 and 3 face upwards.

6. Fit belt pulley. Screw in fastening screw

by hand. 0

7. Turn crankshaft clockwise until the bore U4

on the pulley is aligned with the fixing bore

on the crankcase. Position or fix with fixing

pin (short) of special tool 9595.
255_97

9. Align the gaps of the piston rings offset

by 120°.

13- 31
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10. Place piston with connecting rod

in installation position.

97-241

12. Use the handle of a hammer to tap
the piston into the cylinder while firmly
pressing on the edge of the restraining
strap. Use protective gloves.

258_97

11. Tighten piston ring clamp and fit piston

with connecting rod. Note

The piston must be fitted in the cylinder
carefully and with feeling. If the resistance
increases, immediately interrupt the assembly
process. Reposition the piston ring restraining
strap and repeat the assembly operation.

Note

Generously coat the piston and restraining
strap with engine oil before fitting the piston.

505_97
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13. Centre the piston in the cylinder bore
and carefully push it down with the assembly
aid (special tool 9598).

97-256

251_97

14. Turn crankcase by 900 to the left.

Make sure the bearing shell is correctly

seated in the connecting rod. The fixing

lugs point to the oil pan.

506_97

517~7

15. Fit end caps. Lubricate bearing shells.

The recesses of the connecting-rod bearing

twist lock must face each other.
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16. Tightening specification:

Oil thread and contact surface.

18. Prepare preassembled connecting rod

of cylinder 2 for installation.

Perform the following assembly steps

as described from Step 8 to Step 16.

1. Initial tightening 20 Nm (15 ftlb.
19. Fitting piston and connecting rod

in cylinder 3To facilitate subsequent checks it is
recommended that, after initial tightening,
the screw heads be marked with
a coloured pen.

Rotate crankshaft clockwise until bore U6

on the belt pulley is aligned with the fixing

bore on the crankcase. Position or fix with

fixing pin (short) of special tool 9595.2. Final tightening 1 x 900 turn

Use 10 mm socket wrench insert

(double hexagon).

17. Fitting piston and connecting rod
in cylinder 2

Rotate crankshaft clockwise until bore U5
on the belt pulley is aligned with the fixing
bore on the crankcase. Position or fix with
fixing pin (short) of special tool 9595.

603_97

20. Prepare preassembled connecting rod
of cylinder 3 for installation.
Perform the following assembly steps
as described from Step 8 to Step 16.

Note

Leave crankshaft at position U6 after fitting

the piston and connecting rod in cylinder 3.

This position is necessary for subsequent

fitting of the piston of cylinder 6.605~7

21. Remove belt pulley.
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Fitting pistons on cylinder bank 4 -6

Note

The crankcase half of cylinder bank 4 -6

must be fitted before installation of the pistons.
"l-..(

Installation

1. Thoroughly clean sealing surface of the
crankcase half of cylinder bank 1 -3.

2. Ensure that the profile seals on the oil
separator and the two seals on the coolant
duct are seated correctly.

511_98

5. Before fitting the crankcase half, have
a second person pull the drive chain out
of the chain space using a wire.

6. Do not damage the sealing bead when

setting the crankcase half in place.

7. Fasten crankcase half. Tightening torque
13 Nm (10 ftlb.) Tightening sequence:
see Group 10, Page 10 -29. Remove
emerging silicone material.

690_97

3. Apply a uniform bead of silicone
approximately 1.5 mm wide to the cleaned
sealing surface of the crankcase half of
cylinder bank 4 -6.
Instructions: see Group 10, Page 10 -28.

4. Place special tool 9645 on the receiving bore
of the oil pump and turn the knob clockwise
until the centring mandrel is braced in the
crankcase half.

599_97
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8. Turn the centring mandrel anti-clockwise and
remove. Remove silicone residue.

II~~-".-

)8

--ii

/'
/"---

606_97

~ ~<fJ~\~\\~ Note

Fixing of the belt pulley is absolutely necessary
in order to ensure precise fitting of the pistons.520_98

9. Remove special tool 9613. 11. Align connecting rod of cylinder 6. Insert

centring mandrel, special tool 9608, in the

assembly bore.

(;~:::::::::::::::...;::::; .I I
~

491_96

221_97
10. Fit belt pulley. Screw in fastening screw

by hand.
Cylinder bank 4 -6 faces upward.
Bore U6 on the belt pulley must be aligned
with the fixing bore on the crankcase.
Position or fix with fixing pin (short) of
special tool 9595.
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~

~~ I

(i'i

,-\\ 711111
617.-97

12.2 Before installation, check whether the
assembly tube (2) can be moved easily
in the piston; remove burr if necessary.466..97

Note

The centring mandrel remains in the eye

of the connecting rod until the piston contacts

the centring mandrel during fitting.

12 Install piston of cylinder 6.

12.1 Check whether the piston pin circlip
is present and was fitted correctly

(flywheel side).
The piston circlip opening must lie
opposite the groove in the piston.

495_97



Engine -Crankshaft, pistons Boxster

"'"~

0-\"~

59_98 58_98

13. Move piston to installation position, position

the piston ring restraining strap and insert

the piston.

Note

Generously coat the piston, cylinder

and restraining strap with engine oil

before fitting the piston.

14. Use the handle of a hammer to tap

the piston into the cylinder while firmly

pressing on the edge of the restraining

strap. Use protective gloves.

258_97
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Note

The piston must be fitted in the cylinder
carefully and with feeling. If the resistance
increases, immediately interrupt the assembly
process. Reposition the piston ring restraining
strap and repeat the assembly operation.

15. Centre the piston in the cylinder bore

and carefully push it down with

the assembly aid (special tool 9698)

to the centring mandrel stop.

22~97

18. Push in piston pin as far as it will go using

the pressure pin of special tool 9602.

~.:==j::~

Q-\\

60_98

16. Carefully withdraw the centring mandrel
and push the piston down to the stop.

17. Align piston and connecting rod again
using the centring mandrel.

609_97
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~'1~

Jlf

4O_98"..

~
19.2 Place assembly sleeve 9603 onto

the assembly tube of special tool 9602.
Use assembly aid, special tool 9500/3,
to slide the circlip from the conical sleeve
into the assembly tube.

27U7

19. Prepare piston pin circlip for fitting

on the piston.

It is important to pre-fit the circlip

on a firm surface. The circlip must

be pre-fitted only immediately prior

to fitting on the piston pin eye.

r-
19, Manually insert the new circlip into

the conical part of the assembly sleeve,
special tool 9603.

41_98



Boxster Engine -Crankshaft, pistons

19.4 Carefully insert the pressure pin (1)

of special tool 9602 into the assembly

tube (2) until it contacts the piston pin

circlip, The circlip can pop out of

the assembly tube in the case

of improper handling -danger

of injury!

42_98

19.3 Remove assembly sleeve 9500/3
and visually inspect the correct position
of the circlip in the assembly tube.

495_97

-~ -,
JIi

L

43_98
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20. Carefully insert the complete unit, consisting
of assembly tube with pressure pin, into the
crankcase assembly bore. Press or position
the assembly tube against the crankcase.
Turn the assembly tube to move the piston
pin circlip to the correct position. The piston
circlip opening should lie opposite the groove
in the piston for fitting.
Mark the assembly tube.

21. Visually inspect correct seating

of the piston pin circlip, e.g. with

a shop-made electric torch with mirror.

Move the piston pin circlip to the correct

installation position by briefly and forcefully

striking the palm against the handle

of the pressure pin.

Move the piston pin circlip to its installation

position by briefly and forcefully striking

the palm against the star knob

of the pressure pin.
244-97

'\

u

/

@-
Drawing shows a torch
with adjustable mirror.

259_97

54_98
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22. Fitting piston in cylinder 5. Advance

the crankshaft clockwise until bore U5

on the belt pulley is aligned with the fixing

bore on the crankcase.

Position or fix fixing pin.

'"' 'r

ill
496_97

"
,

n~

~

-.. -..
046~

23. Perform the following assembly steps
for piston installation in cylinder 5
as described from Step 11 to Step 21.
Deviating assembly steps as from Step 24.

:...

-
6/

24. A spacer sleeve (3) is additionally required
when fitting the piston pin circlip
in the piston of cylinder 5.

55_98

25. Fitting piston in cylinder 4.

Advance the crankshaft clockwise until
bore U4 on the belt pulley is aligned
with the fixing bore on the crankcase.
Position or fix with fixing pin.

13 10 19 Removing and installing pistons 13 -40c
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044_98 56_98

26. Perform the following assembly steps

for piston installation in cylinder 4

as described from Step 11 to Step 21.

Deviating assembly steps as from Step 27

28. After fitting the pistons, fit a screw plug

and new sealing ring in the assembly bore.

Use a 12 mm hexagon socket wrench insert.

Tightening torque: 80 Nm (59 ftlb.)

27. Two spacer sleeves (3 + 4) are additionally

required when fitting the piston pin circlip

in the piston of cylinder 4.

1

..~
2

3 4 66_98

497_97

13 -40d
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29. Fit guide rails of cylinder bank 1 -3

(flywheel side);
fit guide rails in correct position.

30. Fit guide rails of cylinder bank 4 -6

(pulley side);
fit guide rails in correct position.

View from the belt pulley side View from the belt pulley side71_98 72_98

u
0I(O})

(d

View from the belt pulley sideView from the flywheel side 469_97 073_98
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31. Fit oil pump with coolant guide housing
Assembly instructions: Group 17,
Page 17 -5.

32. Fit intermediate shaft flange.
Grease sealing ring in area of intermediate
shaft flange. Grease receiver bore in area
of the crankcase. Carefully press in
the intermediate flange.

Screw in new micro-encapsulated
hexagon-head bolts M6 x 20 (3 ea.),

Tightening torque: 10 Nm (7.5 ftlb.)

Tighten locknut with the socket wrench,

special tool 9110. For this purpose, hold

with a slotted screwdriver 7.0 x 1.1 at

the slotted threaded pin.

Tightening torque: 10 Nm (7.5 ftlb.)

597_97

/

r/;

"" '"

-

,-
J

~

442_97

Further assembly instructions: Group 15,
Page 15 -81.

~
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33. Fit belt pulley. Tightening sequence:

Initial tightening
Final tightening

50 Nm (37 ftlb.)

1 x 900 turn

Note

Check whether there are foreign objects
in the drive belt grooves of the pulley
and remove them if necessary.

Tighten hexagon-head bolt using the socket

wrench insert 9594; simultaneously hold

with retaining device 9593.

Tightening torque: 50 Nm (37 ftlb.)

252_97

213_97
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1374 19 Removing and installing crankshaft sealing ring

Engine installed (pulley side)

Tools

8
e ,,~

8

B

711_97

Item Designation Special tool Explanation

A 9593

9594

9610

B

Retaining device

Socket wrench insert

c Insertion tool
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Removing and installing crankshaft sealing ring -engine installed (pulley side)

Removal

1. Disconnect battery.
-\.\\t ""--'-

2. Remove left-hand seat. Disconnect the
electrical plug connection. Undo four T orx
screws with socket TX 50 (3/8 inch).
Put on floor protection cover.

3. Remove rear wall lining and rear wall cover.

~

~

275-96

5. Loosen belt pulley.
Undo hexagon-head bolt (M16 x 1.5 x 60)
with special tool 9594 (socket wrench insert);
to do this, hold with special tool 9593

(retaining device).

""
--~ "

414-97 '"'-

:~

/4. Remove drive belt.
Mark the running direction of the belt with a
coloured pen. Relieve the belt tension. To do
this, turn the tensioning roller (wrench size
24 mm) clockwise and simultaneously
remove the belt from the drive pulleys.

-'I"",

25~97
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Lever crankshaft sealing ring out of
the crankcase.

6. Remove crankshaft sealing ring.

The following tools and parts are required

for removal of the crankshaft sealing ring:

Angle drill I~

\~)II

~Drill bit, ~ 3 mm '"

Mounting lever, e.g. special tool 9182 '~/~.,.,\

})
Sheetmetal screw with hexagon
head (5.5 x 15)

~

Washer ""
Support, e.g. wooden block

50 x 30 x 20 mm

" :.,.,

719_97

Removal procedure

Drill sealing ring on face side
(refer to drawing),

Installation

1. Insert new sealing ring using special
tool 9610 (insertion tool):

a. Place assembly sleeve on crankshaft journal.

b. Thoroughly lubricate the crankshaft journal,
assembly sleeve and sealing lip.

Note

Coat outer diameter of sealing ring with

Loctite 574.

720_97

Screw sheetmetal screw with washer
approx. 5 mm into the bore.

Position mounting lever on the sheetmetal
screw; place support between the mounting
lever and crankcase.
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c. Position sealing ring by hand and push off the
assembly sleeve onto the crankshaft journal.

252_97

500_97

d. Remove assembly sleeve

e. Position hexagon-head bolt (M16 x 1.5 x 60)

and outer part of special tool and insert

sealing ring as far as it will go.

2. Fit belt pulley.

Note

Check whether there are foreign objects in

the drive belt grooves of the pulley.

3. Tighten hexagon-head bolt using the socket
wrench insert 9594; simultaneously hold with

retaining device 9593.

213_97

4. Fit drive belt.

Tightening sequence:
Note

Visually inspect the condition of the belt; remove
foreign objects from the grooves if necessary.

Observe running direction (colour pen marking).

50 Nm (37 ftlb,

1 x 900 turn
Initial tightening
Final tightening
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Installation

1. Fit drive belt by hand, slightly pre-tensioned,
in the following sequence:

(

,~ 

~::=

.:--~ I

==-'

1. Coolant pump drive pulley (1)

2. Generator drive pulley (2)

3. Deflection roller 1 (3)

4. Power steering pump drive pulley (4)

5. Air conditioning compressor drive pulley (5)

6. Crankshaft pulley (6)

7. Tensioning roller (7)

~
~

275-96Then turn the tensioning roller (7) in clockwise
direction and simultaneously fit the drive belt
on the deflection roller 2 (8). 2. Slowly relieve the tensioning roller.

3. Visually check whether the belt is correctly
positioned on all drive pulleys.

l/~;

4. Fit rear wall lining, rear wall cover and seat

again.

~J
.5

5. Connect the battery.

6. Perform tightness test.

/}71

/0 C

I-=..

"..1
0

276-96
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13 59 19 Removing and installing crankshaft sealing ring -engine installed

Removing and installing transmission: refer to Boxster Technical Manual,
Group 3 -Manual transmission, Service No. 34 35 19 or
Group 3 -Tiptronic transmission, Service No. 37 01 19

Tools

13590001

Item Designation Special tool Explanation

9609A Insertion tool

B 96C

32~

95~

c
Mounting bell

Extractor

Fasten with hexagon-head
bolt M12 x 50

0 Toothed segment

Sheetmetal screw with washer Commercially availableE

Removing and installing crankshaft sealing ring -engine installed 13 -4713 59 19)9/1

~7~8/1
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Removal

1. Remove clutch and flywheel (manual
transmission) or drive plate (Tiptronic).

2. Fasten toothed segment (special tool 9538/1)
on the crankcase half (cylinder bank 1 -3)
with hexagon-head bolt M12 x 50.

I

IIi~

13590002

\O~
---

7. Screw sheetmetal screws (5.0 x 20) with
washer approx. 5 mm into the bore.

8. Pull out sealing ring with extractor 3237

\\
\'-I
(607_97

3. Detach thrust plate.

))

I'~!~Note

In order to avoid deformation of the thrust plate

housing, always loosen screws in several

stages and in diametrically opposite

sequence.

\

I

{(J\.
4. Remove thrust plate and drive plate.

13590003

5. Detach flywheel (Torx T55) and remove.

9. 

Clean crankshaft journal and crankcase bore
thoroughly. Remove any sharp edges which
may be present.

6. Drill sealing ring on face side, use ~ 3 mm

drill. Grease drill.

13 -48 135919
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Installation

Note

The tools should always be examined for burred
spots before assembly of a sealing ring. Check
all surfaces over which the sealing ring is
pushed. Even minor damage to the tool can
damage the micro sealing lips of the new

sealing ring.

1. Remove any burred spots with a nail file, then
pull off with a fine abrasive or polishing cloth.

Illustration shows surrounding edge of 13590004
centring piece. The surrounding edge must not
be damaged.

2. Fasten assembly sleeve of special tool 9609.

3. Lubricate crankshaft journal and assembly
sleeve.

Note

The micro sealing lip of the sealing ring must

neither be touched by hand nor lubricated.

4. Put on sealing ring by hand. Do not lubricate

outer diameter of sealing ring, do not use

sealant, it must be fitted dry.

Illustration shows rounded edges on the
recesses in the centring piece.

13590005
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13 Engine, crankshaft, pistons Boxster

5. Fit crankshaft sealing ring.

Insert sealing ring as far as it will go using the

insertion tool, which consists of the special

tools 9609 and 9609/1.

r--
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Engine -Crankshaft, pistons Boxster

Removing and installing pistons

Tools

1310000.

Item Designation Special tool

9597
Explanation

A Retaining device

for pistons and connecting

rods for pre-fitting the piston

pins of cylinder bank 1 -3

Spacer ringAl 9597/1 required for the 911 Carrera (3.4 I)

only

B

c

Assembly sleeves for pre-fitting 9603/1
the piston pin circlips

Assembly fixture for fitting 9500/3
piston pin circlips in assembly
sleeve 9603/1



Boxster Engine -Crankshaft, pistons

Item Designation Special tool Explanation

D 9645Centring mandrel for centring
crankcase halves

E Fixing pin for fixing the
belt pulley

9595/1 1 set = 2 parts (use short fixing pin)

F 9608

G

Centring mandrel for fitting

pistons in cylinder bank 4 -6

Centring aid for fitting pistons

in cylinder bank 4 -6
9602/2 Fasten on crankcase with two

M6 x 20 (crosshead) countersunk

screws

H Assembly tool for fitting the

piston pins and piston pin

circlips

9602

9602/1 1 set = 3 parts

J

Assembly tube with two

spacers

Piston ring clamp

K 9598

Refer to Workshop Equipment

Manual, Chapter 2.4, No. 57

1 set = 2 ea.

L Shop-made or, for example,
illuminated adjustable mirror. Refer
to Workshop Equipment Manual,
Chapter 2.4, No. 20

Assembly aid for positioning
the pistons

Electric torch with mirror to
check the piston pin circlips of
cylinder bank 4 -6



Engine -Crankshaft, pistons Boxster

Fitting pistons and connecting rods

Prepare pistons and connecting rods for installation in the crankcase half of cylinders 1 -3.

JII \

,

0

515_98
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Fitting pistons and connecting rods

,
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Fitting pistons and connecting rods

No. Procedure Instructions

1 Check piston pin circlip Make sure that the circlip is present and seated securely.

The circlip has been pre-fitted on one side of the piston pin

by the manufacturer. The circlip opening must lie opposite

the groove in the piston.

2 Insert piston and connecting rod Complete connecting rod support with spacer ring, special

tool 9597/1. Insert piston in the retaining device, special

tool 9597. The side with the pre-fitted circlip must face

downwards. Fit the connecting rod and piston pin. Insert

the connecting rod so that the recesses of the

connecting-rod bearing twist lock are diagonally opposite

the 'TOp. marking.

3 Fit piston pin circlip Manually insert the new circlip into the conical part of the

assembly sleeve, special tool 9603/1.

4 + 5 Press piston pin circlip into

the assembly tube

Place the cylindrical part of the assembly sleeve 9603/1
on the assembly tube of special tool 9602. Use assembly
aid, special tool 9500/3, to slide the circlip from the
conical part of the assembly sleeve into the assembly tube.
Remove assembly aid 9500/3 and visually inspect the
correct position of the circlip in the assembly tube from
the side.

6 + 7 Position piston pin circlip on

the piston pin eye

Position assembly tube on the piston pin eye. Press

pressure pin of special tool 9602 down until the circlip is

heard to engage in the ring groove.

Visually inspect correct seating.

It is important to pre-fit the circlip on a firm surface.
The circlip must be pre-fitted only immediately prior
to fitting on the piston pin eye.

13 -55
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Fitting pistons and piston rods in the crankcase half or bearing housing of cylinder
bank 1 -3

Installation

1. Fasten crankcase half, cylinders 1 -3, in
conjunction with mounting elements 9590
to engine holder 9589.

3. Installation of the complete bearing housing in
the crankcase half, cylinders 1 -3.
As the bearing housing is heavy I it should be
installed using a workshop crane.

Carefully and in stages, lower bearing housing
with fitted holder 9607 and using a workshop
crane towards the dowel sleeves (2 ea.),
observing the following points:

494_97

2. Clean bearing housing support surface,
particularly in area of oil duct. Check dowel
sleeves for correct seating.

.. ,(7(~f~§§ ~ .:' I: ;;~~--:-J;'--. ,'-r.:
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3.1 To aid in guiding, screw pan head screws
approx. 3 turns into the bearing housing
from below.

219_97

3.3 After lowering, check whether there is sag in
the upper chain area or sufficient lever travel
exists. Lift the bearing housing and check
the chain installation if necessary.467_97

3.2 Just before reaching the final installation
position, pull the loosened intermediate-shaft
flange out of the housing area and rotate the
flange so that the two flange lugs that are
spaced closest together face upwards.

~I

-111'"::::."
[

110

440_97

3.4 Remove two cap head screws (guidance aid).

~~

13 -5713 10 19 Removing and installing pistons -Boxster 5
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/\\

0
'-J

4. For the following assembly procedure -
piston installation, cylinders 1, 2 and 3 -

the crankcase half and bearing housing unit
must be held by at least two screw

connections.

For this purpose, fasten two original cylinder
head screws and plastic spacer sleeves,
special tool 9613, from below.
Tightening torque 30 Nm (22 ftlb.).
Use Torx screwdriver insert T50 or T55.

U4"0'

604_97

8. Remove preassembled connecting rod with
piston of cylinder 1 from the assembly fixture.

491_96

5. Turn crankcase by 1800 on the assembly
support. Cylinders 1, 2 and 3 face upwards.

6. Fit belt pulley. Screw in fastening screw by

hand. 0

7. Turn crankshaft clockwise until the bore U4
on the pulley is aligned with the fixing bore on
the crankcase. Position or fix with fixing pin
(short) of special tool 9595.

515_98

Removing and installing pistons -Boxster S
Printed in Germany -30, 1999
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9. Align the gaps of the upper piston rings offset

by 180°,

10. 

Tighten piston ring clamp and fit piston in

the cylinder bore with connecting rod. J7 1!(
r

~
~

/

505_97

13100003

11. Place piston with connecting rod in
installation position.

558_98

12. Use the handle of a hammer to tap the
piston into the cylinder while firmly pressing
on the edge of the clamp. Use protective

gloves.

Note

The piston must be fitted in the cylinder
carefully and with feeling. If the resistance
increases, immediately interrupt the
assembly process. Reposition the piston ring
clamp and repeat the assembly operation.

258_97

Note

Generously coat the piston and clamp with

engine oil before fitting the piston.

13 10 19 Removing and installing pistons -Boxster S
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13. Centre the piston in the cylinder bore and
carefully push it down with the assembly aid
(special tool 9598).

15. Fit end caps. Lubricate bearing shells. The
recesses of the connecting-rod bearing twist
lock must face each other.

/
('

o~o 0
-~::::;~:::::::==::::.::;;~

,,;

""",I

256_97251_97

14. Turn crankcase by 180°, Make sure the
bearing shell is correctly seated in the
connecting rod. The fixing lugs point to the

oil pan.

"'r"a
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\ 506_97
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16. Tightening specification:

Oil thread and contact surface.

18. Prepare preassembled connecting rod of
cylinder 2 for installation.
Perform the following assembly steps as
described from Step 8 to Step 16.

1. Initial tightening 20 Nm (15 ftlb.
19. Fitting piston and connecting rod in

cylinder 3To facilitate subsequent checks it is
recommended that the screw heads be
marked with a coloured pen after initial

tightening.

Rotate crankshaft clockwise until bore U6 on
the belt pulley is aligned with the fixing bore
on the crankcase. Position or fix with fixing
pin (short) of special tool 9595.2. Final tightening 1 x 900 turn

Use 10 mm socket wrench insert (double

hexagon).

lQ17. Fitting piston and connecting rod in
cylinder 2 ==,0.,

U6"0

Turn crankcase by 180°. Turn crankshaft
clockwise until the bore US on the pulley is
aligned with the fixing bore on the
crankcase. Position or fix with fixing pin
(short) of special tool 9595.

603_97
,\

(Q
20. Prepare preassembled connecting rod of

cylinder 3 for installation. Perform the
following assembly steps as described from
Step 8 to Step 16.

jg
'R
I~""""U""

~

Note

Leave crankshaft at position U6 after fitting the
piston and connecting rod in cylinder 3. This
position is necessary for subsequent fitting of
the piston of cylinder 6.

us
~

605_97

21. Remove belt pulley.

13 10 19 Removing and installing pistons -Boxster S
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Fitting pistons on cylinder bank 4 .6

Note

The crankcase half of cylinder bank 4 -6
must be fitted before installation of the pistons.

Installation

1. Thoroughly clean sealing surface of the
crankcase half of cylinder bank 1 -3.

2. Ensure that the profile seals on the oil guide
and the two seals left and right of the coolant
duct are seated correctly.

561_98

3. Place centring mandrel, special tool 9645, on
the take-up bore of the oil pump and turn the
star knob clockwise until the centring mandrel
is braced in the crankcase half (oil pressure
builds up in centring mandrel).

~
~:;~~~
"1.,.( 0

690_97

~II..

~...
511_98

4. Apply a uniform bead of silicone

approximately 1.5 mm wide to the cleaned

sealing surface of the crankcase half of

cylinder bank 4 -6. Instructions: see

Group 10, Page 10 -36.

Removing and installing pistons -Boxster 5
Printed in Germany -30, 1999
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5. Before fitting the crankcase half, have a
second person pull the drive chain out of the
chain space using a wire.

8. Relieve centring mandrel.
Turn star knob anti-clockwise (oil pressure
drops) and remove centring mandrel. Remove
silicone residue.

6. Carefully set the crankcase half in place so
that the sealing bead is not damaged.

_~~I

7. Fasten crankcase half. Tightening torque

13 Nm (10 ftlb.). Tightening sequence,

see Group 10, Page 10 -37.

11
Immediately remove silicone material
emerging in the area of the oil pan sealing
surface.

1;:""

/'

"""

c

1\

..',
52O_98

9. Fasten engine holder, special tool 9589, to
the crankcase half of cylinder 4 -6

(3rd fastening point).

13 10 19 Removing and installing pistons -Boxster S
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10. Remove plastic spacer sleeves, special
tool 9613.

606_97

12. Unscrew plug for piston pin assembly bore.
Use a 12 mm hexagon socket wrench insert.

491_96

11. Fit belt pulley. Screw in fastening screw by
hand.
Cylinder bank 4 -6 faces upward.
Bore U6 on the belt pulley must be aligned
with the fixing bore on the crankcase.
Position or fix with fixing pin {short} of special
tool 9595.

Note

Fixing of the belt pulley is absolutely necessary
in order to ensure precise fitting of the pistons.

0

66_98
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13. Fasten centring aid, special tool 9602/2,
with two countersunk screws with crosshead
(M6 x 20) on the crankcase.

~

~'

466_97

448_99

14. Align connecting rod of cylinder 6. Insert

centring mandrel, special tool 9608, in the

assembly bore.

Note

The centring mandrel remains in the eye of the
connecting rod until the piston contacts the
centring mandrel during fitting.

15. Install piston of cylinder 6

15.1 Check whether the piston pin circlip is
present and was fitted correctly

(flywheel side).

13100022

13100002

8
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15.2 Before installation, check whether the
assembly tube (2) can be moved easily in
the piston eye; remove burr if necessary.

16. Align the gaps of the piston rings offset by
120°. Position piston ring clamp and fit

piston.

1

526_98 13100003

01"-../.
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Piston in installation position59_98 258_97
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60_9858_98

19. Carefully withdraw the centring mandrel and
push the piston down to the stop.

Note

Generously coat the piston, cylinder and clamp

with engine oil before fitting the piston.
20. Align piston and connecting rod again using

the centring mandrel.17. Use the handle of a hammer to tap the
piston into the cylinder while firmly pressing
on the edge of the clamp. Use protective

gloves.

IJr
Note

The piston must be fitted in the cylinder

carefully and with feeling. If the resistance

increases, immediately interrupt the

assembly process. Reposition the piston ring

clamp and repeat the assembly operation.

18. Centre the piston in the cylinder bore and
carefully push it down with the assembly aid
(special tool 9598) to the centring mandrel

stop.

~==~~=~ ~
222_97
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21. Push in piston pin as far as it will go into the
piston using the pressure pin of special tool
9602.

22. Prepare piston pin circlip for fitting on the

piston.
It is important to pre-fit the circlip on a firm

surface. The circlip must be pre-fitted only

immediately prior to fitting on the piston pin

eye.

22.1 Manually insert the new circlip into the
conical part of the assembly sleeve,
special tool 9603/1.

503_98

oJ-.

13100007
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~
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22.2 Place assembly sleeve 9603/1 onto the
assembly tube of special tool 9602. Use
assembly aid, special tool 9500/3, to slide
the circlip from the conical sleeve into the
assembly tube.

&
Caution!

Danger of injury if circlip springs
out!

> Check position of the circlip only

by visual inspection of the

assembly tube from the side.

,J.--

13100008

13100009

23. Push assembly tube through the centring
piece into the crankcase assembly bore with
the circlip fitted.

--(
-

J /~"'--'-
~

I.

r

N-
N
0
CD
0)

~)--~ 1'\,
/~;~".13100010

22.3 Remove assembly sleeve 9603/1 and
visually inspect the correct position of the
circlip in the assembly tube.

A
0

451_99
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24. Carefully and gently insert the pressure pin
until it contacts the piston pin circlip.

25. Move the piston pin circlip to its installation

position by briefly and forcefully striking

the palm of your hand against the star

knob of the pressure pin.

~
~(...1-,,'

~
"::::::

, 

It

13100012Note:
When inserting the pressure pin, the plastic
ring on the pressure pin may touch the belt
pulley. Either rework the plastic ring or
remove the belt pulley briefly.

26. Visually inspect correct seating of the piston
pin circlip, e.g. with a shop-made electric
torch with mirror.

13100004 244_97
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28. Perform the following assembly steps for
piston installation in cylinder 5 as described
from Step 14 to Step 26.

A spacer sleeve (3) is additionally required

when fitting the piston pin circlip in the piston

of cylinder 5.

Drawing shows a torch with adjustable
mIrror

259_97

27. Fitting piston in cylinder 5. Advance the
crankshaft clockwise until bore U5 on the
belt pulley is aligned with the fixing bore on
the crankcase. Position or fix with fixing pin.

524_98

IA~.. 0",-

us "" ~
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29. Fitting piston in cylinder 4.

Advance the crankshaft clockwise until bore
U4 on the belt pulley is aligned with the
fixing bore on the crankcase. Position or fix
with fixing pin.

525_98

""'---'

044_98 )

I'
30. Perform the following assembly steps for

piston installation in cylinder 4 as described

from Step 14 to Step 26.

31. Two spacer sleeves (3 + 4) are additionally
required when fitting the piston pin circlip in
the piston of cylinder 4.

,~.
13100014
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32. Remove centring aid 9602/2. Degrease centre of piston crown. Coat suitable
plastic mandrel with instant adhesive. Allow the
adhesive to cure. Pull out piston. Remove plastic
mandrel immediately.

448_99

33. Visually inspect correct seating of the piston

pin circlip on the piston of cylinder 4. 51O_98

34. After fitting the pistons, fit a screw plug and
new sealing ring in the assembly bore. Use a
12 mm hexagon socket wrench insert.
Tightening torque 80 Nm (59 ftlb.).

()

0
Note

If the piston, piston pin or piston pin circlip are
incorrectly assembled, the corresponding piston
can be pulled out of the cylinder as follows. 66_98

18
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35. Fit guide rail and tensioning rail of cylinder
bank 1 -3 (flywheel side);
fit guide rails in correct position.

36. Fit guide rails and tensioning rails of
cylinder bank 4 -6 (flywheel side);
fit guide rails in correct position.

View from the belt puttey side View from the belt pulley side71_98 72_98

L
0
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p

.)1

\\-=11' t ~I

View from the belt pulley sideView from the flywheel side 073_98469_97
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~ ~Yt37. Fit oil pump with coolant guide housing

Assembly instructions: Group 17,
Page 17 -5.

/
/

"

" --

442_97

597_97

38. Fit intermediate shaft flange.
Grease sealing ring in area of intermediate
shaft flange. Grease take-up bore in area of
the crankcase. Carefully press in the
intermediate flange.

Screw in new micro-encapsulated
hexagon-head bolts M6 x 20 (3 ea.),

Tightening torque 10 Nm {7.5 ftlb.]

Tighten locknut with the socket wrench,
special tool 9110. For this purpose, hold
with a slotted screwdriver 7.9 x 1.1 at the
slotted threaded pin.
Tightening torque 11 Nm (8 ftlb.).

13 10 19 Removing and installing pistons -Boxster 5
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39. Fit belt pulley. Final tightening: 1 x 900 turn

Note

Check whether there are foreign objects in the
drive belt grooves of the pulley and remove
them if necessary.

Tightening sequence:
Initial tightening

Tighten hexagon-head bolt using the socket
wrench insert 9594; simultaneously hold with
retaining device 9593.
Tightening torque 50 Nm (37 ftlb.)

213_97

252_1_97
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131019 Removing and installing pistons for engine type M96/22 (2.7 I)

The installation of the pistons for engine type
M96j22 (2.7 I) is the same as for the
Boxster S (3.2 I), described on Page 13 -49
to Page 13 -76.

Only the centring aid, special tool 9602/4,

must be used for fitting pistons on cylinder

bank 4 -6.

Distinguishing characteristic:

Thickness of centring aid 9602/4 8 mm.
Thickness of Boxster S centring aid
9602/2 10 mm.

131001!
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