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Chapter 1

PRESENTATION - GENERAL

- INTRODUCTION

o Totally electronically managed transverse automatic transmission.
e Four forward gears and one reverse gear.

e Auto-adaptive ECU used for managing the converter, gear changes and specific
programs.

e The maximum torque capacity is 330 mN.
e Sealed transmission with reduced maintenance.

¢ This transmission is aimed at the powerful engines fitted to the top of the range
CITROEN vehicles: mono volume, H and M2 segments.

Note: This document only deals with the ES9 J4 L3 engine.
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Vehicle

Y4/U7

X1

4HP20

AL4

N6

MB3
S8

135 180 200

ZF 4HP20 AUTOMATIC TRANSMISSION

4HPOISD 330  Torque (N/m)
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II- PRESENTATION
Transmission architecture
e Hydraulic torque converter with lock-up device.
e Primary shatft.
e Two "Simpson 2" type epicyclic gear trains.
e Multidisc clutches / brakes (no belt brakes).
e Step down torque in central position.
o Differential with sealed outputs.
Control
This is provided by:
¢ the hydraulic unit,
e the ECU,
¢ the control cable.
Points of note
e Lock-up of 2nd, 3rd and 4th gears with controlled slip.
¢ Electronic management of all regulation and gear changing functions.
e Multiple programs: auto-adaptive (DSP) - Sport-Snow.
e Gears and programs displayed on dashboard.

e Possibility of manually selecting one of the first three gears:
1-2-3.

e Cannot change up a gear when in no load position (foot off accelerator).
e ECU with auto-adaptive "Flash EPROM".

e Downgraded mode operation in the event of a fault.

e Closed loop operation.

e Autodiagnostic and downgraded mode.

e SHIFT LOCK* and KEY LOCK** functions

* Shift lock: impossible to leave position P without having pressed brake
beforehand.

** KEY LOCK: impossible to remove key from ignition if the selector lever is not in
P. On CITROEN vehicles, the KEY LOCK device has not been chosen and may
be replaced by a buzzer (same as the lights on reminder buzzer).

This will appear on the restyled CITROEN XANTIA.

ZF 4HP20 AUTOMATIC TRANSMISSION
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Il - DESCRIPTION

1- Heat exchanger

2 - Clutch

3- Brake

4 - Step-down torque
5- Differential

6 - Torque converter

7 - Multifunction switch

8 - Breather
9 - Hydraulic unit cover
10 - Oil dipstick
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IV - IDENTIFICATION OF THE
TRANSMISSION

A - AUTOMATIC TRANSMISSION

1- Identification plate

COMPONENTS OF

THE AUTOMATIC

D 4HP004D

The transmission is identified by means of a plate riveted to the housing:

A - Serial number.

B - Parts list number (last 3 figures taken into account).

C - Component reference.

D - Automatic transmission type.

ZF PARTS LIST NUMBER COMPONENT HYDRAULIC UNIT
(B) REFERENCE (C) NUMBER (D)
1019000010 20HZ07 1019198306

ZF 4HP20 AUTOMATIC TRANSMISSION
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B- ECU

0] // —
ey C— o
o \_\I;{/\O
L )7

G - Reference.

H - Customer number.

| - Customer number bar code.

J- ZF parts list number.

K- ZF number bar code (software identification).
L - Order number.

M - Hardware version.

N - Program data version (software version).

O - Date of manufacture.

P - Serial number.

Identification (with an ELIT type diagnostic device)

e The ECU identification is found in the Identification menu.

ZF 4HP20 AUTOMATIC TRANSMISSION
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V - SPECIFICATIONS - MAINTENANCE

A - INTERVALS - CAPACITIES

XANTIA
Engine ES9J4L3
Transmission capacity 7.7 - 8.3 litres

Draining capacity

between 2.7 and 3 litres

Exclusive oll

ESSO LT 71141

Draining interval

lubricated for life

Top-up interval 60 000 km
Transmission lubrication pressurised
Final drive lubrication oil splash

Weight

88 kg with oil and electronics

Torque capacity

330 mN at 3500 rpm

B - GEARS
XANTIA XM
Engine ES9J4L3 ES9J4L3
Tyres - circumference 205/60R15MXV3 A 205/65R15 index V

1st 2.718 - 11.35 km/h* 2.718 - 11.65 km/h*
2nd 1.481 - 21 km/h* 1.481 - 21.4 km/h*
3rd 1 - 31 km/h* 1 - 31.66 km/h*
4th 0.720 - 43 km/h* 0.720 - 44 km/h*
Reverse 2.568 - 12 km/h* 2.568 - 12.33 km/h*
Step-down torque 61x66 59x68
Cylindrical torque 20x69 20x69
Tachometric torque 20x16 20x16
*  Speeds in km/h are given at 1000 rpm.
Internal gear change safety thresholds:
LEVER POSITION SAFETY THRESHOLD
D—->R 10 km/h
D—>3 165 km/h
352 110 km/h
251 60 km/h

ZF 4HP20 AUTOMATIC TRANSMISSION
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Chapter 1
VI - TIGHTENING TORQUES
TRANSMISSION DESCRIPTION N° HEX HEAD BOLT TIGHTENING
COMPONENT BOLTS DIMENSIONS | TORQUE(S)
Auto trans Exchanger output 1 Hex head - 13 M8 23 Nm
housing connector tube mm spanner
mounting to auto.
trans
Side cover Cover mountings 5 Hex head - 13 M8 23 Nm
mm spanner L=28
Side cover Banjo connect. 1 Hex head - 19 M14 x 1.5 25 Nm
Transmission input mm spanner
Converter External mountings 18 Hex head - 13 M8 23 Nm
housing on auto trans + strap mm spanner L=40
bracket (2 bolts)
Converter auto trans mountings 5 Hex head - 13 M8 23 Nm
housing behind converter mm spanner L =50
Converter Drain plug 1 6 point socket M16 x 1.5 45 Nm
housing bolt, 8 spanner
Exchanger Mounting(s) on auto 2 6 point socket M12 x 1.5 35 Nm
trans (socket bolts) bolt, 6 spanner
Position switch | Switch mountings on 2 Hex head - 10 M6 10 Nm
support plate mm spanner L=16
Selector control | Selector mounting on 1 Hex nut (13) M8 21 Nm
shaft
Selector control Sleeve stop lug 2 Hex head - 13 M8 15 Nm
mounting on mm spanner
converter housing
Hydraulic unit | Bridge mountings on 4 - M6 6 Nm
cover auto trans housing L =37
Hydraulic unit Angle mountings on 2 Hex head - 10 M6 6 Nm
cover auto trans housing mm spanner L =20
Hydraulic unit Mounting(s) on auto 7 TORX M6 8 Nm
trans housing L=55
Engine speed Mounting on 1 TORX M6 10 Nm
sensor hydraulic unit (output L=20
speed)
Engine speed Mounting(s) on auto 1 TORX M6 8 Nm
sensor trans housing (input L=35
speed)
Speedo sensor | Mounting(s) on auto 1 Hex head - 11 M7 X1 8 Nm
trans housing mm spanner L=16

ZF 4HP20 AUTOMATIC TRANSMISSION
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Chapter 1
ASSEMBLY N° BOLT HEAD BOLT TIGHTENING
BOLTS DIMENSIONS TORQUE(S)
Drive plate 3 Hex head - 16 mm M8 x 1.25 65 Nm
converter spanner L=14 (= 20%)
Engine block 4 Hex head - 17 mm M10 x 1.5 65 Nm
converter housing spanner L=75 (= 20%)
Engine block 2 6 point socket bolt - M10 x 1.5 65 Nm
converter housing 8 spanner (thread L =80 (= 20%)
on AT side)
Crankshaft/carrier - 8 Hex head - 17 mm M9 x 1 90 Nm
ring spanner L=18 (x 10%)
Closure plate 3 Hex head - 10 mm M6 x 1 17.6 Nm
spanner L=16 (x 10%)
Auto trans. 1 Stud(s) M14 x 1.5 50 Nm
suspension L=29 (x 10%)
Auto trans. 1 Hex head - 13 mm M12 x 1.5 60 Nm
suspension spanner L=35
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VIl - LAYOUT OF THE 4HP20 AUTOMATIC TRANSMISSION
o 3
B .
| | Selector |Program
: . : | lever |[selector
! Final drive !
i ot | Rev
| differential : counter
| A B
| ol |
| 3 ! s Zf=*
! j | 'Ol'O
i Mech}?nlsm ! Dist. = i S -
I | | Lo
| Electro- | |
i hydraulic L Throttle
| distributor * Lo o I .
i : 1o Engine
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i o i i i o computer
! i P !
| | | F
| Converter - Dist. |=—1— S
1 | Auto PIN
! i Pl trans. | -D-
: i ] i ! ECU Gear
| I b change
| o N
| | Dist. f=— | o —V
I ! L T
: | ] Do 0
I e e bt e L +
i 3 ! A A A
' Automatic — Pump !
i transmission !
““““““““ T o 1 Braking
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(engine)
|
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VIII - MISCELLANEOUS NOTES

A - TOWING
The transmission is lubricated when the engine is running since the engine
drives the transmission oil pump; therefore, when towing, the drive wheels
must be raised off the ground. The vehicle can however be towed with the
drive wheels on the ground under exceptional circumstances as long as the
following conditions are complied with:
¢ travel a distance of no more than 100 km,
e drive at less than 70 km/h,

e put lever in position N,

¢ the vehicle must be horizontal or else be inclined by a maximum of 5° if the
rear wheels have to be raised.

B - LIFTING

4HP020D
The 4HP20 transmission is fitted with a sling bracket (1) for easy lifting.

Never place the transmission on the floor unprotected.

ZF 4HP20 AUTOMATIC TRANSMISSION
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Chapter 2

SELECTOR CONTROL

XANTIA |

|- SELECTOR LEVER

4HP021D

A - Upper part

B - Lower part
C - Sleeve stop
D - Control lever

Ri - Initial adjustment

The selector lever, located on the central console, has 7 positions using an offset
grid.

The lever has a mechanical safety device which locks by means of a radial action
on the lever.

ZF 4HP20 AUTOMATIC TRANSMISSION
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Chapter 2

Different positions:

e P - park: the transmission is mechanically locked, the starter motor may be

The 3rd, 2nd and 1st hold positions are totally controlled by the ECU.

operated.

R - reverse: corresponds to reverse gear with illumination of reversing lights.

N - neutral: corresponds to the neutral position; the starter motor may be

operated.

D -drive: the 4 (gears

3-4, 4-3, 3-2, 2-1

are changed automatically;

3-3rd hold: the first 3 gears can be used

]
|

2-2nd hold: the first 2 gears can be used F "snow"
|

Except in

program

1-1st hold: only first gear can be used

Mechanical safety
The lever has to be moved radially in the following cases:

ZF 4HP20 AUTOMATIC TRANSMISSION

from position P to position R,
from position R to position P,
from position N to position R,
from position D to position N,
from position 3 to position 2,

from position 2 to position 1.
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- PROGRAM SELECTOR
Gears change automatically depending on the vehicle speed and engine load, in
accordance with different gear changing strategies. The gear changing strategies
are chosen by the ECU as a function of one of three programs offered to the
driver.
The driver selects a program by pressing a "double push” switch located on the

central console.
O —~—FP
@) —~—R
O —~—N
O —~——D
O B —— 3
O 2
O 1

4HP0O07D

The following three programs exist:
e Auto-adaptive or "normal” (no action on switch):

This is the basic program; the ECU adjusts the operation of the automatic
transmission to the style of driving, to the road and to the vehicle load; it
promotes economical fuel consumption.

e "Sport" (press S switch):

This program promotes sporty driving to the detriment of consumption. Gears
are still changed automatically.

e "Snow" (press * switch):

This program is suited to driving on ground with low adherence. In drive, it is
characterised by the removal of the first two forward gears and by less
frequent change downs.

Furthermore, in the 1st, 2nd and 3rd hold positions, the transmission will
change to the gear shown by the lever (3rd in position 3, 2nd in position 2
and 1st in position 1).

ZF 4HP20 AUTOMATIC TRANSMISSION
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Il - DISPLAY ON CONTROL PANEL
This function only appears on the restyled CITROEN XANTIA.

<@g |

6868686

1 - maintenance symbol

2 - tripometers (I and Il)

3 - dual function:

e maintenance indicator counter
e mileometer

4 - button for resetting maintenance indicator or selecting and resetting
tripometers

5 - door open warning light
6 - transponder warning light
7 - lateral airbag warning light

8 - automatic transmission selector position display.
The LED display on the control panels informs the driver:

¢ of the position of the selector lever,
e of the program used,

¢ that the transmission is in emergency mode.

ZF 4HP20 AUTOMATIC TRANSMISSION
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[ xv_]

The selector lever and control as well as the gear selection display on the control
panel are unchanged.
However, the following have been added:

Chapter 2

¢ a indicator showing the program selected on the control panel,

e a program selector switch.

4HP023D

4HP024C

ZF 4HP20 AUTOMATIC TRANSMISSION
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LUBRICATION

- LUBRICATION CIRCUIT
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The same oil is used to lubricate the 3 parts of the transmission:

e 1 - Converter (pressurised lubrication),

e 2 - Final drive (oil splash lubrication),

¢ 3 - Mechanism (pressurised lubrication),

The oil is cooled by a heat exchanger linked to the engine's cooling circuit.

The transmission is lubricated for life and the level should be checked every 60
000 km.

ZF 4HP20 AUTOMATIC TRANSMISSION
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II- OIL GRADE
Exclusively: ESSO LT 71 141

[l - PERIPHERAL COMPONENTS

A - WATER/OIL HEAT EXCHANGER

4HP026D

This is an 8 plate cooler connected to the engine's cooling circuit allowing the
transmission temperature to be regulated.

Transmission operating temperature: approximately 100°C.

Note: Ensure it is mounted the correct way round: point of the exchanger
towards the front of the vehicle.

ZF 4HP20 AUTOMATIC TRANSMISSION

© AUTOMOBILES CITROEN Toute reproduction ou traduction méme partielle sans l'autorisation écrite d'AUTOMOBILES CITROEN est interdite et constitue une contrefagon



21
Chapter 3

B - DIPSTICK

4HP027C

The dipstick is used to check the oil level in the transmission.

C- FILTER

4HP028C

The filter is used to filter impurities contained in the oil before it is drawn in by
the pump.
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Chapter 3

D - SUMP

1 - Description

4HP029C

1- Sump
2 - Protective plate

The sump is used to maintain a constant oil level regardless of the
temperature of the transmission.

It is located in the upper part of the transmission and has calibrated leaks.
2 - Operating principle

a - Cold transmission

4HP030C

The oil, which is too viscous, cannot be projected into the sump which
therefore remains empty.

ZF 4HP20 AUTOMATIC TRANSMISSION
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Chapter 3

b - Warm transmission

4HP031C

The oil is fluid enough to be projected through the differential ring
which acts as an oil pump.

The sump therefore fills up but empties progressively through the two
calibrated leaks, thus reducing the active quantity of oil in the
transmission.
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IV - CHECKING THE OIL LEVEL
Check the oil level every 60000 km.
Prior conditions:
e engine warm (transmission temperature: approximately 80° C),
e foot on brake, change through all the gears,
¢ vehicle on horizontal ground,

e selector lever in position P/N,

¢ engine idling, check the oil level.

4HP008C

The oil level on the dipstick should between the min (A) and max (B) marks.
Difference between min and max on the dipstick: 0.5 litre (s).

Important:  The oil level should not under any circumstances be above the max
mark (B).
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Too much oil may cause the following consequences:
e abnormal heating of the oil

e 0il leaks
Not enough oil may damage the transmission.

Warning: As dirt may collect around the dipstick, blow using compressed air
before removing it.

™~
N
U
4HP0O09C

If a leak develops around the dipstick, replace the 2 O-rings (1).
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V - DRAINING - REFILLING THE TRANSMISSION

A - DRAINING DURING SERVICING
Prerequisites:

e transmission to be drained when warm to remove the impurities in
suspension in the oil.

Draining is only partial since the converter cannot be totally drained.

Total capacity of the transmission:

e minimum: 7.7 litres,

e maximum: 8.3 litres.

When draining, approximately 3 litres are removed.

4HP032C

Drain plug (1).

B - FILLING

Oil is filled through the filler plug.
Use a funnel with a very fine strainer (mesh 0.15 mm).
Amount of oil to be added after draining (approximately) 3 litres.

Complete the operation by checking the dipstick with the engine running
(idling).
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THE HOUSINGS

4HPO33P
4

Converter housing

Transmission housing
Rear housing

A W N B
1 1 1 1

Hydraulic unit cover
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THE TORQUE CONVERTER

The 4HP20 automatic transmission is fitted with a standard torque converter to which is
combined a lock-up device with controlled slip (controlled lock-up).

|- DESCRIPTION

1- Starter motor ring 6 - Stator

2 - Lock - up piston 7 - Flange

3 - Pump or impeller 8 - Turbine shaft

4 - Assembly bolt 9 - Pump shaft

5- Turbine 10 - Stator free wheel
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The body of the converter consists of two half-shells which are welded together. It
is connected to the engine's crankshaft by a drive flange (7). It is supplied with oil.
As the connection between the engine and transmission is not rigid, the converter
allows the vehicle to move off progressively and prevents the engine from stalling
when the vehicle is stationary.

The pump or impeller (3) is connected to the engine.
e The turbine (5) is connected to the transmission by the turbine shatft (8).

e The stator (6) fitted on a free wheel (10) is located between the pump and the
turbine.

e The lock - up (2) is a clutch which rigidly and directly connects the pump shatft to
the turbine shaft.

Note: The converter of the 4HP20 automatic transmission has an oval cross
section thus giving a more compact transmission without affecting the
hydraulics.

4HP0O35D

P - Impeller
T - Turbine
R - Stator

II- SPECIFICATIONS
Diameter: 254 mm - Type: X18

Converter phase (when starting):
The engine torque is multiplied by 1.96
Setting torque: 170 mN at 2000 rpm (turbine locked)
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llI- LOCK-UP DEVICE

A - PRESENTATION

The lock-up device is electronically controlled and can have three different
states:

e Open state — normal operation of the converter with slip (there may be a
difference of 100 - 200 rpm between N pump and N turbine at stabilised
speed).

e Closed state — "Lock - up"; all the engine torque is transmitted.
Advantages:

e availability of engine brake,

e reduction in fuel consumption,

e cooling of automatic transmission oil,

e cooling of the lock-up track.

Disadvantages:

No filtering (acyclic/hesitation)

e Controlled state — slip is obtained such that N pump - N turbine = 50 rpm in
most cases.

Advantages:
e filtering of engine acyclisms (oscillations),

¢ filtering of hesitation during variations in engine load, without losing the first
three advantages given above (closed state).

The lock-up system is in the form of a clutch located between the converter
cover and the turbine.

The converter can either be locked up or not by inverting the direction of oil
circulation.

The various states are managed by the ECU using a network of strategy
curves specific to each program and each gear in question (2nd, 3rd or 4th),
depending on how much the throttle is open and the transmission output
speed.
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Lining

Lock-up
clutch

4HPO11

Note: It is essential that the original bolts which mount the converter onto the
drive plate are used otherwise the friction track of the lock-up may be
damaged.

B - OPERATING PRINCIPLE

— Open state:

4HP036D

The direction of oil circulation allows the converter to operate normally. The oil
pressure is the same in all places.
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— Closed state:

4HPO37D

The direction of oil circulation is inverted and at the same time, the space
behind the clutch is bled. The oil presses the lock-up clutch (integral with the
turbine) against the body of the converter (integral with the pump). There is no
longer any slip between the pump and the turbine.

The pressure acting on the lock-up clutch on the turbine side is then 5 - 8 bar.
On the lining side, there is a residual pressure of 0.2 bar.

Note: A pilot hole located on the lock-up clutch allows the residual oil to

circulate in the converter so as to renew the oil between the converter
housing and lock-up.
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— Controlled state (or controlled slip):

4HP038D

The reduction in oil flow, when circulating in the converter, is used to maintain
a slight slip between the pump and the turbine. This slip is wholly controlled by
the ECU.
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THE FINAL DRIVE

|- DESCRIPTION

Differential

Step-down torque
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4HP040D

8 - Planet wheel shaft
9 - Planet wheels

10 - Sunwheels

11 - Seals

12 - Step-down gear input pinion
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4HP041D

1 - Step-down gear output pinion
2 - Park wheel

3 - Drive pinion

4 - Secondary shaft

5- Crown wheel

6 - Differential unit

7 - Speedo drive gear
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- FUNCTION
To transmit the movement supplied by the planet wheel carrier of gear train N° 1 to
the drive wheels.
Movement is transmitted as follows:

¢ The movement leaves the planet wheel carrier n° 1 and is received by the input
gear (12) of the step-down gear,

¢ This transmits the movement to a secondary shaft (4) through the output gear
(1) of the step-down gear,

e The secondary shaft transmits the movement to the crown wheel (5) of the
differential through its drive pinion (3).

Final drive composition:

Step-down gear: This transmits the output torque from the epicyclic gear train to
the return shaft (secondary line) and increases the movement
(61 x 66 ratio). It is positioned in the middle of the transmission
S0 as to reduce gearing noises. Its secondary shaft is guided by
two tapered bearings with adjusting shims.

Final drive gear: This provides the link between the secondary return shaft and
the differential. In addit