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WORKSHOP MANUAL
FOR ZF-POWERSHIFT
TRANSMISSIONS

WG-180 AND WG-200

In this Workshop Manual, the Disassembly and Reassembly of several Transmission
Versions ot well as Azsemblies are treated.

The technical development of the product and the extension of the possible Versions
may require varying steps, which can be carried out without great difficulty by
trained personnel, consulting the Perspective Hlustrations of the corresponding
Spare Parts Lists.

Indications regarding Description, Installation, Instructions, Operating and
Maintenance, see corresponding Operating Instructions!

ZF Passau GmbH
Donaustr. 25 - 71
D-94 034 Passau

Abt.: ASTDM / Section : ASTDM

Nachdruck auch ausmugsweise ohne die Genehmigung der ZF Passau GmbH nicht pestanet!
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PREFACE

This documentation has been developped for the skilled Serviceman, trained by the Zahnradfabrik
Passau for the Repair and Maintenance operations on ZF-Units.

Treated is a ZF-Serial product according to the design stage of the date of Edition.
However, due to further technical developments of the product, the repair of the unit at your
disposal could require differents steps as well as other adjustment and testing specifications.

Therefore, we recommend to commit your ZF-Product to Masters and to Service-men, whose
practical and theoretical training is constantly completed to the actual situation in our Training
School

The Service Stations, established by the Zahnradfabrik Friedrichshafen all over the world, offer
you:

1. Constantly trained personnel
2, Prescribed installations, e.g. Special Tools
3. Genuine ZF-Spare Parts according to the latest phase of development

Here, all operations are carried out for you with utmost care and realibity.

Repair operations carried out by ZF-Service Stations, are covered additionally within the terms of
the actual contractual conditions, by the ZF-Warranty,

Damages caused by inappropriate or inexpert work, carmed out by personnel foreign to ZF, and
after-expenditures eventually arising from it, are excluded from this contractual responsibility.

This applies also in case of a renouncement of Genume ZF-Spare Parts.

Zahnradfabrik Passan GmbH

Service Department
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GENERAL WORKING INSTRUCTIONS

During all operations, pay attention to cleanliness and skilled working.
Therefore, Transmissions, removed from the vehicle, must be cleaned prior to open them.

We assume that the Special Tools, specified by ZF, will be used.
The Special Tools have a 10-digit Subject-No. and are availabe from ZF-Passau.

After the disassembly, all components must be cleaned, especially comers, cavities and recesses of
housing and covers.

The old sealing compound must be carefully removed.

Check lubricating holes, grooves and pipes for free passage. They mmst be free of residues,
foreign material or protective compounds.

The latter refers expecially to new pans.

Parts which have been inevitably damaged in a disassembly operation, must be generally replaced
by new ones, ¢.g. : rotary seal rings, O-Rings, U-Section rings, cap boots, protective caps etc..

Components such as roller bearings, thrust washers, synchronizing parts etc. which are subject 1o
normal wear in automotive operation, must be checked by the skilled Serviceman.

He will decide if the parts can be reused.

For the heating of bearings etc., hot plates, rod heaters or heating farnaces must be used.

Never heat parts directly with the flame. An auxiliary solution would be to immerse the bearing in
a vessel filled with oil, which is then heated with the flame.

In this way, damage to the bearings could be avoided.

Ball bearings, covers, flanges and parts like that must be heated to about 900 to 100° C.
Hot-mounted parts must be reset afier cooling in order 1o assure a proper contact.

Before pressing shafts, bearings etc. in position, both parts must be labricated.

During the reassembly, all specified adjustment values, testing specifications and torque limits
must be respected.

After the repair, ZF-Units are filled up with oil

The procedure and the permitted oil qualities can be taken from the Operator's Manual, resp. from
the Lubrication Instructions and the corresponding List of Lubricants.

The Lists of Lubricants are available at all ZF-Service Stations.

After the ofl filling, the oil level plugs and oil drain plugs must be tightened to th specified torque
lim
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L CTIONS

CONCERNING THE LABOUR SAFETY

In principle, Repairers of ZF-Units are themselves responsible for the labour safety.

The observance of all valid Safety Regulations and Legal Rules is a precondition to prevent
damage to individuals and products during the Mamtenance and Repair operations.

Before starting the work, the Repairers have to make themsehves familiar with these Regulatisons.
The proper Repair of these ZF-Products requires especially trained personnel

The Repairer himself is obliged to provide for the training.

003



Hiowsis :  lingsnbezogens hMafls in kig'm; Richenbezogene MaBe in Vm2
Note : linear density in kg/m.
Denmity lineaire en kg'm;

areal density in t'ml
Density superficiolle en tm2

|

Tkp=9 31N

0,102 kpm = 1] = | Nm

= | Ty = T30 toer

P I PS=0,7353 KW
| KW=1236PS
T  |Nm 1 phom = 9,81 Nm T (Nm) =
(Newtanmeter F (My*rm)
Nm I pkm = 5,81 Nm (Nm) =
{Newtonmetes F (Ny*}m)
bar 1,02 ata = 1,02 kp/em2




25,40 mm
1 kg ( Kilogramm )
9,81 Nm ( 1 kpm )
1,356 Nm ( 0,138 kpm )
1 kg / cm

1 bar ( 1,02 kp/cm? )

1 n { mch)
2,205 Ib ( pounds )
7,233 ibf x ft ( pound force foot)
1 Ibfx fi  pound force foot )
5,560 Ib / in ( pound per inch )

14,233 psi (pound force per squar inch Ibffin? )

0,070 bar { 0,071 kp/cm? ) I psi ( Ibffin? )
I Liter 0,264 Gallon ( Imp. )
4,456 Liter 1 Gallon ( Inp. )
1 Liter 0,220 Gallon ( US )
3,785 Liter 1 Gallon ( US )
1609344 m 1 Mile ( Landmeile )
0° C ( Celsius ) +32° F ( Fahrenheit )
0° C { Celsius ) 273,15 Kelvin
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[ TORQUE LIMITS FOR SCREWS (IN Nom) ACCORDING TO ZF STANDARDS 148

i

Coefficient of friction: p total = 0,12 for screws and nuts without aftertreatments as well
as for phosphates outs. Tighten by hand!
Torgue limits, of not exspecially, can be taken from the following list:

Metric IS0-Standard Thread DIN 13, Page 13

[Size (X 10.9 129
M4 28 4,1 43
MS 53 8,1 95
M6 9.5 14 16,5
M7 15.5 23 37
ME 23 34 &0
M10 46 68 79
12 79 117 135
M4 125 185 215
MI16 195 280 330
MI1E 280 390 4460
M20 350 60 630
M22 530 750 $80
M24 670 960 1120
M27 1000 1400 1650
M30 1350 1900 2250
M33 1850 2600 3000
M36 2350 3300 3900
M39 3000 4300 5100
Metric I50-Fine Tread DIN 13, Page 13
| Abmessung 83 10.9 129
M2x1 245 36 43
M2x 1 36 53 a2
10x1 52 76 [T
M10x 1,25 49 T2 B4
M12x 125 87 125 150
MI2x 15 83 122 145
[M14x L5 135 200 235
Miox 15 205 300 360
MIEx 1S 10 4440 520
MIZx2 290 420 490
M20x 1.5 430 G20 TH0
M22x15 530 820 S6d)
IM 4% 1.5 TE0 1050 1270
M2Mx2 730 1040 1220
M2Tx 1.5 1110 1580 1850
|£11 x2 1070 1500 1800
M30x 1.5 1540 21940 2560
I_M x2 1450 2120 2430
M33x 15 2050 2920 3420
M3I3x2 2000 2800 3300
M36x 1.5 2680 3820 4470
Mitx3 2500 3500 4100
M39x 1,5 3430 4890 5720
M 39x3 3200 4600 5300

0.06




INSCRIPTIONS ON A ZF-MODEL IDENTIFICATION PLATE FOR ZF-HYDROMEDIA-
REVERSING-TRANSMISSIONS:

= FF-Parts List-No,

Total ratio of the Gearbox

Value for the control pressure

ZF-Parts List-MNo. of the Torque Convertar
Type of the ZF-Torque Converter

= @ g L RS =
n

') Zahnradfabrik Passau
G.m.b.H.

@ Passau Grubweg
e | BEaumuster [/ Getnabe-Nr

Q@ G

NOTES REGARDING THE SPARE PARTS ORDERS:

When ordering genuine ZF-Spare Parts, please indicate:

Gearbox type

Serial-No. } See Model ldentification Plate!
ZF-Parts List-No.

Mark and type of vehicle

Denomination of the spare part

Spare parts-No.

Way of transport

NPmEwN

When all of the above required indications are considered, errors in tha dalivery of spare part orders
can be avoided!



Optional versions and additional equipment
for the transmissions of the WG range

wd 3 o B D kD

Converiar housing for direct in-
stallation

Torque comvariar

Lock-up clutch

Cover for separate installation
Retarder

HMN SO0 converter ransmission
Input flange (for separate instal-
Imtion]

Cantra destance inpull oulput
shafts

Axle disconnect unit

10 Parking braka

11 Speadomater connaction

12 Inter-axle differential

13 Axle drfve, flange-mounied

14 Mulli-disc clutch for 4,5
and G-speed version

15 Emergancy slearing pump

16 PTO wnit, angine driven

17 Transmission confrol

18 Steenng column switch 5G 4/
5G 86

18 Console switch 5G 4/5G 6

20 Rotary reversing switch DW 1

21 Automalic control unit EST 2

22 |nching valkva

23 Dual pressure control valve

24 Pressure cul-oul

25 Micro-filter

28 Transmission connection for
separate filter installation

27 Converter charge and shift
pump



Torque converter transmissions for off-road vehicles and

Of-Road Tramsmisions Diviskos

machinery {construction plant, special vehicles, lift trucks) List of Lubricants TE-ML 03
Transmission Approved lubricants
Engine oils
WG B0y 8178 83 AP Oy CE/ CF) 5FF 500
WG 100 MIL-L-2104 O/ -I0 -E
WG 1204 121 MIL-L-46152 Cf -DY -E
WG 1504 151 = SAE 10W
WG 180y 181 + SAE 10'W-30
Wi 200 201 = SAE §0 W40
WG 250 » SAE 15 W40
WG a5 = SAE X)) W. M)
HM 500
PW A4S H (1) For commereial products see overleal
PW 25 H
PWIEH Automatic Transmission Flusds (ATF) only at ambnent
HSt 210 semperatures below 10 50
il grade Minimam oil iemperature for starting Minimum ofl temperasture for starting
i viehicle moving
~ Engine oils
SAE 20 °'W.30 =10%C +5%C
SAE 15 W4 -5 04C
SAE 10°W. 10 'W-30, 10 W-40 =20 %C =5 °C
= ATF =10°C o L

The mintmum oil iemperamre for staning ibe vehicle moving can be achasved by:
- af least 20 mimubes” warm-up B “Mearal” sening

- preheating

Al grexsing points, ese & mubth-parpose grease with the following propertics:
Eithiam soap, drop point sbove 170 °C, NLOT Class 2.
The grease must be anti-comosive, waler-resistant and walk siable.

Note o lubricant suppliers: Please inform ZF immediately of any changes to the compoition or trade names of approved products, and
of differences in quality between Germany and other countries.

This list can be obtakned through any 2F
After-Sales Servioe pobnt

Fabnradfabrik Passau GmbH
Postfach 26 40
D-5350 Passau |

Telephone (08 51) 494-0
Telex STR&D zpd
Tehefax (08 51) 45 240

0.09
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l. ELECTRO-HYDRAULIC GEARBOX CONTROL

ATTENTION :

In case of mallunctions of the Transmission because of a defective gearbox control, we
recommend the replacement of the complete gearbox control.

The pressare-control curve of the replacement-gearbox control (see corresponding Spare
Parts List) has been accordingly adapted to the Transmission Version, resp. to the Vehicle

pe-

Modifications concerning the pressure-control curve may not be carried out without agree-
ment of ZF. Therefore, the repair of gearbox control units should be carried out by ZF-
Service stations only.

The relative shop equipment of our Service stations (gearbox control resp. transmission
test benches) as well as constantly trained personnel ensure a professional repair.

The following Disassembly and Reassembly Instructions (Page 1.01 - 1.73) will therefore be
useful only as an Information for ZF-Service stations as well as for the Manufacturer of
the vehicle, which are disposing of the required workshop equipment and especially trained
personnel.



MNaote the ntrol:

2-stagre predsune control valve
Diagram 2 (Basic diagram)
Pressure-control curve WE
p! = Modulation start

= Modulation end
tl = Filling time

ATTENTION:

(bar)

P4

Pl [

t (s)

The pressure-control curve is different acconding to the Transmission Version, resp. the vehicle type and will be
adjusied by means of corresponding shims and diaphragms (opticnal)!




Note:

In the following Disassembly and Reassembly Instructions are three different gearbox control Variants
treated.

L1 Casi-iron gearbox control

1.2 Aluminium sand-casting gearbox control
1.3 Aluminium die-cast gearbax control with WE-Valve

With the help of the following Figures, the coordination of the single gearbox control variants can be
visually identified because of the different casting contours!

1.1 Cast-iron gearbox control

SRATRD &
NN
B

65 = Central measuring point for system pressure
(control pressure)

53 = Clutch KV

85 = Clutch KR

(55)= Cluitch KR {in case of 5-magnet Version)

= Clutch K1

= Clutch K2

=  Clutch K3

= Clutch K4

= Clutch K4 (in case of S-magnet Version)

1.3 Aluminium die-cast gearbox control

= Ceniral mexsuring point for system pressure
(control pressare)

Clutch KV

Clutch KR

Clutch K1

Clutch K2

Clutch K3

Cluich K4

&5
53
55
54
57
58
1]

Furihermore, the single gearbox control units can inclede WK-Valve, 2-stage pressure control valve as
well as 4, resp. 5 magnets (only for gearbox control 1.2).

Different steps resulting from this, can be carried out without great difficulty by qualified personnel,
conslting the Perspective Illustrations in the corresponding Spare Parts List!

1.03



1.1 CAST-IRON GEARBOX CONTROL

1.1.1  Version | : Standard Version (without

WK and 2-stage pressure
control valve)

1.1.1.1 DISASSEMBLY

%ﬁ: shift—control housing and channel
plate gear case (Figure | ... 3).

Loosen socket head screws, install two adjus-
ting screws (Arrows) and remove shift-control
housing.

Now, remove gaskets and intermediate plate.

{5) Adjusting screws (ME&) 5870 204 011
MNow, remove gaskets and intermediate plate.

Remove delivery lines.

Loosen socket head screws and separate chan-
nel plate as well as gaskets and intermediate
plate from the gear case.

1.05




Relax spring clip and remove cover.

Pull off cable shoes, loosen the socket head
screws and remove solenold valves.

Remove components, see Figure on the left!

Loosen two hex. head screws and fix shift-
control housing provisionally, using Special
Toal (5 )

Mow, loosen the remaining hex. head screws
and separate cover (is spring-loaded) from
the valve body by uniform loosening of the

nuts ( 5 ).

(5 ) Adjusting screws (M3) 5870 204 036
with nut

{S) Adjusting screws (M6) 5870 204 049
with nut

1.0&



Remove components, see Figure on the right !

Remove stop plates (Arrows) and demount de-
tent blocks.,

MNOTE :

The use of two spocls in order to fix the de-
tent block provisionally axially (Figure 10),
avoids the tilting of the detent blocks, thus
facilitating the disassembly !

10
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1.1.1.2 REASSEMBLY

see also Ulustrated Tables, Page 1.14
and 1.15 1

NOTE :

Check all components for damage and renew
if necessary I

Check free travel of the moving parts in
the housing prior to the installation !
Spocls can be exchanged individually !

Qil components prior to the reassembly !

Introduce detent blocks (1 and 2) into the
bores and fix them by means of stop plates
(3 and &).

Install stop plate (5).

MNOTE :
Pay attention to the installation position
see

the various stop plates,
left !

L3



:
a
.%

I = Valve body

2 = Spring {I"u = E8,6 mm)
3 = Spring {Ln = 52,0 mm)
§ = Disk {upﬂmaﬂ

5 = BSpacer

& = Spool

7 = Sleeve

£ = Spool

9 = S.PI"I_‘ﬂE {Lﬂ = 81,7 mim)
10 = Spool

11 = Spool

12 = Spring {Ln = 65,4 mm)
13 = Spring lfl.n = 72,5 mm)
14 = Spool (total length 86,0 mm)
NOTE

Lﬂ:Lﬁlgﬂluiﬂuuﬂuadedsprin;!

ps (control pressure) is determined by the disk
(4)! Pay attention to the General Instructions,
Page 1.01 ... 1.02 1

Install two adjusting screws ( 5 ) and mount

flat gasket.
Place cover against shoulder, using nuts ( 5 )
Mow; fasten cover by means of screws.

Torque limit (M5/3.8) 5,5 Nm

{(5) Adjusting screws (M3) SE70 208 03é
with nut

{5) Adjusting screws (M&) 3870 204 049
with nut

Install components :

1 = Valve body

2 = Spring (L, = 72,5 mm)

3 = Spool (3 control surfaces)

4 = Spring (L, = 72,5 mm)

5 = Spool (5 control surfaces)

& = Spring ﬂ,ﬂ = 72,5 mm)

7 = Spool (total length 72,0 mm)

8 = Detent block (3 pieces)

NOTE :

Install new O-Rings, see Arrows !
I-M

L

i)




Preload detent block and install solenoid

valve.
Install remaining solenoid valves accordingly .

MNOTE :
Employ new O-Rings for solenoid valves !

Pay attention to the radial installation posi-
tion of the solencid valves, see Figure 21 !

Install cable harness (mount new gaskets),
fasten ground cable and connect solenoid
valves (Figure 20).

NOTE :

Pay attention to the location of the plug
nose, see Arrow/Figure 21 1

Mount new O-Ring (164,2 x 5,7) and fix co-
ver by means of clamping collar.




Pre-assemble channel plate (Figure 23 and 24)
NOTE :

According to the gearshift Version, different
channel plate variants are possible !

Pay attention to the Perspective Hlustrations
in the l:nrr-mm'rdmg Spare Parts Lm I

Wet thread of control diaphragm with Loctite
(Type-No. 270), install control diaphragm (Po-
sition, see Arrow 1), and secure it additionally
by means of center punch.

Mow, clean diaphragm from Loctite residues
by means of compressed air.

Install diaphragm for the backfeed (Position,
see Arrow 2) accordingly.

Insert thread plug (3) with Loctite (Type-Mo.
270).

Employ new ing ri for comn i

() and mm Mmg tion, umwpij?
and install them.

Insert the two check valves (composed of
balls and springs) in the channel plate.

Attach channel plate and gearbox control

(Figure 25 ... 30)

Install housing pasket.

MOTE :

Pay attention to the different gaskets, see Fi-
gure 25 and 26 1

(5) Adjusting screws (M3) 5870 206 011

1.11




1.12

Install intermediate plate and 2nd gasket.

Assemble channel plate and fasten it by
means of socket head screws.

Torque limit (MZ/8.8) 23 Nm
NOTE :

Pay attention to a correct position of the
ball seat valves !

Pay attention to the position of the various
screws, see corresponding Spare Parts List !

Install intermediate plate and 2nd gasket.



Place gearbox control assembly against shoul-
der and fasten it by means of socket head
SCTEWS.

Torque limit (M2/2.3) 23 Nm
NOTE :

Pay attention to the position of the different
screws (lengths) !

Employ new sealing rings for the screw plugs
(see Arrows) and install them !

MNow, install delivery lines, see Perspective II-

lustrations in the corresponding Spare Parts
List 1
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.2 ALUMINIUM SAND-CASTING
GEARBOX CONTROL

1.2.1 V¥ersion | : With & Solenoid valves
and attached 2-stage
pressure control valve !

1.2.1.1 DISASSEMBLY
Remove delivery line.
(5) Adjusting screws (M32) 3870 204 011

Relax spring clip and remove cover.

Pull off cable shoes and remove cable harness.

Loosen socket head screws and remove sole-
noid valves.

Remove components, see Figure on the right !

1.17

35
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Loosen two socket head screws and fix shift-
control housing provisionally, using a Special
Tudtfuz-un the remaining socket head
Mow

:cre:rsa.ndupaﬂmﬂﬂt-mnmlhmﬁlmﬂs
spring-loaded) from the valve body by uni-
form loosening of the nuts { 5 ).

{( 5) Adjusting screws (M3) 3870 204 036
with nut

{5) Adjusting screws (M6) 5870 204 042
with nut

Dismantle pressure control valve.

Remove components.

Remove stop plates (Arrows) and demount
detent blocks (2x).

1.1



Product: Doosan Mega 250-3 Wheel Loader ZF Powershift Transmission WG-180/WG-200 Service Repair Workshop Mant
Full Download: https://www.arepairmanual.com/downloads/doosan-mega-250-3-wh
eel-loader-zf-powershift-transmission-wg-180wg-200-service-r

CRR Y RIPARAE AL v
see also llustrated Tables, Page |

and 1.27 |

MNOTE :

ﬂmmmmpmmﬁ!wmmgeandmm
if necessary |

Check free travel of the moving parts in the
housing prior to the installation !

Spools can be exchanged individually !

Qil components prior to the reassembly !

Close the bores by means of balls (8 pieces
¢ 4,50 mm).

45

Introduce detent blocks (1 and 2) into the bo-
res and fix them by means of stop plates (3
-Eﬂ'l'l:l'“'- h 5 .-._
Install detent block (5).
NOTE :

Pay attention to the installation position !

Install components :

I Spoal (total length = 86,00 mm)
2 = Spring [Lﬂ = 33,40 mm)

Sample of manual. Download All 224 pages at:
https://lwww.arepairmanual.com/downloads/doosan-mega-250-3-wheel-loader-zf-powershift- transmlssmn—w_lrg 180wg-200-se
1.1%
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