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MEMORANDUM ™

cc :

10 : Mr.. 8., Igawa

FROM H. Ishihara/T. Chikami -
Ref No

RE : ZX750-El1 New Model Technical
Service Information (Draft)

Enclosed please find the draft of ZX750-El New Model
Technical Service Information featuring "Turbocharger System
which has been issued as a temporary distribution.

We hope this will serve you in your ZX750E pre-sales

activities.
The final Service Information will be issued at the

beginning of October, 1983.

Best regards,
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MOTE:

This information provides the
theory of operation and a
structural description of the
Turbocharger System. See the
accompanying "Troubl eshocoting
Information®” or the Service
Manual for service information.

TURBOCHARGER FEATURES

Unlike the other turbochargea
motorcycles on the market. the
750 Turbo has its turbocharger
mounted low and in front of the
engine. The combination of this
uni que placement of the
turbocharger and Kawasaki's DFI
{(Digital Fuel Injection) system
makes the 7530 Turbo extremely
powerful, vet very efficient and
responsive.

A turbocharger 1is & device
which uses the high temperature
and ptressure of the exhaust
gases coming out of the engine
to push more air into the
engine. A turbine is driven by
the exhaust gases, and it in
turn drives a compressor which
pushes air into the cylinders at
greater than atmospheric
pressure. More air means more
horsepower and torgue.

The advantages of the
turbocharger_system are:

e Higher horsepower and torgue
can be achieved without
increasing operating speeds
or engine displacement.

e A 1l ower specific fuel
consumption can be achieved
by turning the engine slower
and by using "low speed”
camshafts (less duration and
overlap). The result is that

® The hottest

a turbocharged engine can get
better fuel economy than a
"mormally aspirated" engine
with the same power output.

® Intake and exhaust noise 1is=s
reduced since the
turbocharger and related
plumbing act as a silencer.

The intake and especially the
exhaust paths of the kKawasaki
Turbocharger System are made as
short as possible by placing the
turbocharger low and in front of
the engine and the air cleaner
near the engine sprocket. As =a
result, Fawasaki”s Turbocharger
System offers these extra
advantages:

® RBetter throttle response due
to minimal "turbo lag. "
"Turbo lag” is an expression
that refers to the response
time for the turbo to build
pressure aftter the throttle
is opened abruptly. The
closer the turbine wheel is
to the erhaust port, the less
this performance lag will be.

® Minimal loss of exhaust gas
heat energy and increased
overall efficiency resulting
from the very short distance
between the exhaust valves
and the turbocharger.

® A relatively low center of

gravity which improves good

stability.

parts of the
system are placed well away
from the rider for comfort.

TURBOCHARGER COMFONENTS

The turbocharger urit
basically has four parts: the
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Entrance of 0i1 Housing
Entrance of Qil . l e

.‘.
i1 011 Hole

0il1 Hole

..... S5 e

__— Shaft

Housing

Floating Bearing

{side view) Center Metal

Floating
Bearing

BOOST CONTROL

I+ the boost pressure were
left uncontrolled, it would rise
as long as the throttle was held
open until the engine exploded.
It is very important to keep the
hoost pressure under contirol.

Two componente working
together control the boost
prégsure. The waste gate allows
some of the exhaust gas to
bypass the turbine whern the
pressure approaches the design
limit. The actuatar is a
plressure sensl1ng diaphragm

connected to the presswized
part of the intake tract. It
opens the waste gate when the
ma< i mum hoost pressure is
reached.

Waste Gate Valve

(When Opening)
/
S =
Exhaust Gas s> S@
ik Turbine Wheel
J P
Rod 7] t

Boost Pressure
Actuator <3>

< Fresh Air

Compressor Wheel

The boost pressure at which
the actuator operates is
determined by the preload on the
actuator’s internal Feturn
spring. The sping is preloaded
when the actuator rod is pulled
out slightly in order to attach
it to the waste gate valve.

Pressure Hose
Fitting

Return Spring

Actuator Rod

Bracket

Diaphragm

DFI SYSTEM COMPONMENTS
AND OFERATION

Fawasaki’s DFI (Digital Fuel
Injection) zystem wsed on the
750 Turbo is based uwpon that of
the GFzi100.

The DFI system computes the
aoptimum fuel injection quantity
according to the program stored
in the memory of the control
unit and information collected
by various sensors which detect
engine operating conditions.
The sensors constantly manitor
boost pPrassure, throttle
position, engine RFM, engineg
temperatuwre, and intake air
temperature.
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The following are the
differences from the GFz1100 DFI
system.

INJECTOR TIMING

Injection timing is changed

needs i1s wider than that of the
conventional engine, it WES
necessary to increase the
injection time for high engine
RFM and reduce injection
frequency to improve the
accuracy of the injection fuel
quantity at idle.

from a 360 degree injection
cycle (1 injection/1 crankshaft During cold starting only,
rotation) to a 720 deqgree the 3260  degree injection cycle
injection cycle (1 injection/2 is used. Injection timing is
crankshaft rotations). Because changed in accordance with
the range of injection fuel cylinder head temperature as
guantity a turbocharged engine shown below.
Injection Timing
360° injection cycle
(1 injection/1 rotation)
720° injection cycle
(1 injection/2 rotations) 30 c ‘ 100 C
37° F > 50° F

Engine Temperature





ONE-SHOT ACCELERATION
ENRICHMENMT

One-shot acceleration enrich-
ment is an added featwe. Tt

This

the

eliminates

interval
In the GFz1100 DFI
the fuel guantity is not

any "time
lag" if the throttle is snapped
open in
injections.
system,

injects a epeci fied fuel enriched until the next closest
guantity at the instant the normal injection point.
thirottle is snapped open.
Rotational Angle o o ° ° o o o
of Crankshaft 0 360 720 1080 1440 1800 2160
] = A = ; ] b ‘F i
No. of Cylinder #2  #4  #3  # #4  #3 #3  #1 #2

Ignition Timing

1o SR S 16 S o6 SR o S o0 S o R o0 S o

W\Throtﬂe
Opening

Angle

Throttle Opening
Speed

I R

Time

T
|
© {0ld) !
E : N N N I \
2 | 360° | N N N A
S Injection Cycle T |
£ | |
(@] | ]
H " T
g {New) |
s N | N
=] o § N
8 720 N | N
e Injection Cycle |
|
|
|
I
|
|
|
|

: Instance of Ignition
. Fuel Injection Time

. Duration of Acceleration Enrichment

BlZjate:

: Duration of One-shot Acceleration Enrichment

hetween






NOTE:

" rreleration enrichment”
" "3 used on both the 7350

"w- s DFI  and the GFz1100 DFI,
g- -1 ~2s the mixture only when

e €. ...2 1s ccold. However,
orie—_. ot acceleration
enr. “T.3t, used only on the 730
To Or 1, works not only
betr - but also after the

eny . e is warmed up whenever the
Tor.ule opening epeed becomes
. eater than a predetermined
Leve

BOOST £ .0 ATMOSFHERIC FRESSURE
SENSCH

., @ boost sensor is mounted
on the back of the surge tank,
and senses boost pressure
i --ough a small rubber hase
co... cted to a fitting on the
surge tank. Since 1t monitors
thatever pressure exists inside
the surge tank, the boost sensar
=" 50 2asures atmospheric

e at low RFM's and light

A 3. The atmospheric pressure
T - mou- :ed in  the GPz1100
o~ --31 unit is therefore not
needec

The boost sensor sends
signals not only to the DFI
control unit, but also to the
boost meter which gives the
rider an opportunity to visually
monttor  the boost pressure.
{Seea wiring diagram in
"Troubleshooting" handout.)

Boost pressure iz  controlled
at the turbocharger with the
waste gate and its actuator. As
a further safety measure, the
DFI system cuts off fuel supply
to the engine by interrupting

. the injector signal if the boost

pressure
maximum.

erceeds the precset

AIR TEMFERATURE SEMSOR

The air temperature sensor in
the air cleaner case has been
replaced with a new air
temperature sensor mounted on
top of the surge tank. In the
suwrge  tank, it can react to
changes in aiv temperature
cavsed by boost pressuwre so that
the optimum fuel injection
quantity can alwayg be
determined accurately.

FUEL INJECTORS, FUEL FUMP,
FRESSURE REGULATOR VALVE

The GFz1100 system injects
fuel into an intake tract which
is always less than atmospheric
pressure. The ZX730 Turbo
system, however, must inject
fuel into an intake tract which
ranges from less than
atmospheric pressure {(similar to

the GFz 1100} to well above
atmospheric pressure on boost.
In arder to deliver fuel

properly under these more varied
conditions, the pump, rregul ator
valve, and injectors have been
changed.





flow rate of the
has been increased by

The fuel
injectors
almost 3I0%.

Fuel delivery capabilities of
the pump have been increased as
shown below.

-
[ T
(=]

!

750 Turbo

000L

GPz1100

Fuel Flow Volume

x
=]
T—

26 50 78
Fuel Pressure

This graph shows that far any

necessary because of the greater
injector flow rate and the need
to maintain a constant pressure
diftferential between the fuel
system and intake manifold even
at high boost pressures.

A different
regulator valve

pressure
is also needed

in order to maintain a constant
presswe differential at high
boost as well as duwring "off

boost" operations.

LUBRICATION

The lubrication system of the
730 Turbo 1is based on that of
the GPz750. The difference
between the two is that new oil
flow passages are added, which
route =ome o©il from the oil
cooler through the tuwrbocharger,

the sub—oil pan, the scavenging
oil pump, and back to the oil
pan.

%Camshaﬂ Journals Walve Lifters
Oriffices

Crankshaft Journals l—.[Connecu‘ng Rod Journals H
A,]] Primary Chain'—
Nozzle

Secondary Shaft HStarter Motor Clutch ’-—-

Oriffice

Output Shaft Needie Bearing Output Shaft

Oriffice

Drive Shaft Needle Beariﬂ—){ Drive Shaft—l——

given fuel flow rate {(combined
injector flow), a far greater
pressure 1= possible. This is
| ) 7 |?|I Pressure Switcﬂ
v |
| Oil Screerj . | Oil Cooler Main Passage
v
it Pi Relief
%-‘O” Pipe V:I:/Z Qil Pan Passage
' ,I Bypass[[ "~ "~
. [ Vaive Oil Filter
|
L :
! | Oil Pump
- , |
Sub-Gil Pan | Off Screen
: I ¥
|
Siaidteiuinisiade | Oif Pan (—
Scavenging ?
Qil Pump
1

10





The oil automatically flows
down into the sub-oil pan after
lubricating the turbocharger
floating bearings. From there,
the oil is pumped up to the oil
pan by the scavenging pump,
which is mounted on the left end
of the secondary shaft in front
of the engine sprocket.

This system eliminates oil
consumption problems within the

Main 071 Passage

Floating Bearing

0i1 Return Hose

Turbo Unit
0il Screen

turbo unit which have plagued
other turbocharger systems. The

turbo shaft bearings are
lubricated by o0il directly from
the oil cooler. That oil is
then "pulled" away Ffrom the
turbo by the scavernging oil pump
and returned to the pa&an
preventing any 0il  pressure

build—~up in the
center housing.

turbocharger

Scavenging Pump

Main 0i1 Pan

Sub 011 Pan





NOTE

The small oil screen located
in the turbocharger ©0il feed
line banjo bolt must be
installed as shown in the
illustration below. Incarrect
installation can result in

saeverely reduced oil
turbocharger.

flow to the

Incorrect

Correct

CHANGES IN THE 750 TUREO
FROM THE GFz7850

In order to make use of the
power potential of a turbo
charged 730 cc engine and still
maintain a high degree of
reliability. acceptable off
boost performance and good high
speed handling, Fawasaki made
zeveral changes to the base

drive train
The following is a
most significant

model GFz750 engine,
and chassis.
list of the
changes.

ENGINE

Flat—-top pistons are used to
1 ower the compression ratio
encugh to allow significant
boost pressures without

12

requiring the use of exotic
fuels to prevent detonation. In
conjunction with the +lat-top

different cylinder
head with a smaller combustion
chamber is uvsed. This =maller
combustion chamber helps controcl
combustion and prevent
detonation. The compression
ratic of the 750 Turbo is 7.8:1,
campared to 7.35:1 in the GFz730.

pistons, a

Very mild (short duration,
low l1ift) cams have been used 1in
the 790 Turbo to help compensate
for the low compression and
improve low FFM, off boost
pertormance. Since thea intake
tract is under high pressure at
high RFM, there iz no rzed for
high RPM cams. As a result, the
750 Turbo has & -~ 7wy flat
horsepower and torque curve with
an impressive 73.1 ft.-1lb. af
torgue (10.1 kg-m) at a very low
b, 300 RFEM.

Engine Performance Curves

T l w

120 !

Horsepower

100 — T w
{ | /

- /

] S
80 (D
VAR RN
// e
/ !
T / /
/
60 /

//if S 10
PN
A7 . 0 NNZY
k/:// Jf ]‘U,‘éo AN Oﬁ, N

77 GP2750

/ e
40 A e _?- i
/7ZL"‘j?;r:’ j Torque
' S Nl

20 T + 1 =i

Torque (kg-m)

Engine Qutput (PS)

(x1000 RPM)





To handle the more than 30Y%
increase in hor sepower and
almost S0%  increase in maximum
torque, stronger connecting rods
and bolte are used.

The power is transmitted +to
the jack shaft through a
stronger hy-vo primary chain.

TRANSMISSION

Different primary gear ratios
(larger pinion gear, zmaller
clutch gear) are used to reduce
the load on the clutch and
transmission. The clutch
housing is strengthened and an
additional clutch friction plate
is used.

The output shaft and bearings

are made larger for increased
strength. Also the internal
gear ratios and final drive
sprockets were changed in order
tao attain the overall drive
ratios most favorable for

all—araund pertormance.

SUSFENSTON

All of the changes found in
the 750 Turbo suspension have
been done to improve high speed

stability.

Front Suspension

The front damping is slightly
heavier than the GFz750 and the
anti-dive is made more effective
by making the valve spring (A
weaker, thereby allowing more
movement of the valve (RB) during
braking. Fork travel has been
reduced from 4.2 to 5.1 inches.

13

Rear Suspension

The shock absorber has
heavier damping. a stronger
constant rate spring, and shock

travel is reduced.

The rocker arm and connecting
links are aluminum +tor reduced
weight, and the geometry ig
changed to produce a slightly
more progressive suspension
cCurve. The combined effect of
the stronger spring and the more
progressive ratioc is shown 1n
this graph. Fear wheel travel
has been reduced from S.1 inches
on the GFz750 to 4.1 inches.

/

Maximum
Force

M$ximuT
rave
p4

GPz750

Wheel Load

Wheel Travel
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extremely strong braided
synthetic fiber and teflon.
These new brake lines are nearly
as strong as braided steel lines
and resist expansion when high
pressuwre is applied.





		IMG_0001

		IMG_0002

		IMG_0003

		IMG_0004

		IMG_0005

		IMG_0006

		IMG_0007

		IMG_0008

		IMG_0009

		IMG_0010

		IMG_0011

		IMG_0012

		IMG_0013

		IMG_0014




< Techni -

Kawasaki Trainin;

| T -‘bocharger System

roubleshooting

© 1984, Kawasaki Motors Corp., U.S.A.

BOOST GAUGE
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INTRODUCTION

Failures in the twwbocharger
system could include:
e A damaged or seired
turbocharger unit.

e leaks 1in the pressurized
passages, connectors o
chambers.

e a leaking waste gate valve or
failed waste gate actuator.

e a failed pressure sensor, or
inaccurate boost gauge.

If a 730 Turbo exbhibits poor
top end performance and/or
abnormal bEoost gauge readings,
the customer and possibly the
dealership technician will most
likely sus pect the turbocharger
untt self of causing the
prDblem. However, unless there
15 other -evidence that the
turbocharger itself is the
prroblem, there are ohbher tests
that should be performed betfore
the turbocharger is inspected.

MNOTE:
FAes in all 2-stroke and
4-stroke engines, whiern pootr
performance exists o is

suspected., the condition of the
engine (top end) =hould  be
checked with & compression test
hefore any other time consuming
diagnostic work 1is done. Once
it is determined the top end of
the engine is in good shape, the
turbocharger system can be
checked.

HDDST SENSOR FRESSURE TEaT

I+ the turbocharger unit is
net functioning properly, or  if
there 1s a substantial air leak
in the pressuwized part of the
intake tract, aor if the waste

gate 1s lealking or opening
prematurely, the boost gauge
should indicate 1 ower than
normal readings. tHowever, 1f
turbo pertarmance 1s only
slightly below normal, it may ke
difticult +to detect this on the
boost gauge while riding the

motorcycle.)

I+ +the beoost gauge obvicusly
reads lower than rnormal or
higher than normal (if the far
right hand triangular sectiaon
lights=s up at wide open
throttle), check the operation
of the boost sensor az follows.

Remave boost sensor +rom the
back of the surge tank, and pull
it out discomnecting the small
hose at the bottom of the sensor
but leaving the wire harness
connected.

s |






Turn  the ignition switch
TONT. Using a standard
crankcase pressure tester,
pressurize the sensor through
the small ftitting on the bottom
of  the sensor  and observe the

L.CD boost gauge, There are twelve

segments on the boost gauge (not
including the large triangular
segment at the far right) all of

which
pSst.

should be 1lit at about 10

Observe pressure readings
and boost gauge response

RS

[{{E‘ RN«

Boost Sensor Unit

Az pressure 1s increased fraom

"o boost {atmospheric), the
zegments should light up
ﬁuéceszively at approxdimately
0.8 - 1.0 psi increments. The
final triangular segment which
does not  light during normal
vehicle operation will light at
about 12.0 - 12.5 psi.

(&%)

I+ the gauge segments DO MNOT
follow these guidelines, perform
the Boost Sensor Voltage Test.
I+ the gauvge segments DO +ocllow
these guidelines, perfarm the
Turbo System Tests.

MOTE 2
The

segment
segment)

first boost
{tthe Ffirst long thHhl..
lights at wvery 1 -«
pressure, usually less than © .
psi of boost. Bece: .se of
manufacturing tolere es
variations in atmosphe icC
pressure, this segment wi oL
sometimes 1light as the ignition
e turned on  and/or  when the
engine is at very low RPM. This
condition does not indicate a
failure and does not necessitate
replacement of parts.

indicating

A" u





BOOST SENSOR VOLTAGE TEST

Check the voltage on the pink
wire with the positive meter
lead to the pink wire, and
negative lead to the negative
battery terminal. This test i=
done with the ignition "ON", and
all boost gauge wires connected.
Voltage on the pink wire with no
boost pressure should be
approximatelw 2.4 wvolts (D).

MNow with the crankcase
pressure tester still attached
to the Bensor, slowly pump
pressure intoc the sensor and

Observe pressure readings

and boost gauge response
™~

observe the voltage on the pink
wire as the boost gauge segmentes
light up The voltage should rise

in smooth proagressi on as
pressure is increased and reach
about 4.0 volts as the pressure

reaches  the

psi.

desiqgr limit of 10

MOTE:

Voltage will continue to rise
as pressure is increased, and

reach apaIroximately 4.4 volts at
+ 2.3 psi.

12 C

boost

-

= AJ

\

\

Negative Tead to battery
negative terminal

4

Positi e lead to Pink
wire a. sensor '

Boost Sensor Unit





I+ this test proves good,

but I+ this

4p WHT

test

proves bad but

the Hoaost Sensaor Pressure Test valtage aon the blue/orange wire
showed bad, check all the ig as epecified in the table
harness connections between the below, replace the hoost sensor.
sensor and the gauge (see wiring
diagram). Feplace the gauge if
all connections are gocd and
voltage at the DFI Control Unit
connector is as specified in the
table below.
e
Qs ﬁj: = .
0 - P
T

JUNCTION BOX
(12 Volts When Key "ON")

17 |Sensor (+)

17 Joost Pressure

5|Sensor Ground

Wire . Meter Reading* Test Items when I
\ , Connections . oo
. Location (Criteria) out of Criteria |
r 00 V when ignition switch is off OPink wire
OMeter (+) = No. - .
Me er'( ) N 15 **01.9 — 2.8 V when ignition switch | OReplace boost |
| Pin (pink wire) . :
is on. sensor .
OMeter (+) =+ No.5 ©0 V regardless of ignition switch OBlue/red wire !
ODF1 pin (blue/red wire) positions, OReplace control unit
Cohtrol OBlue/orange wire
unit
o o OBoost sensor -
connector 00 V when ignition switch is off. ost s

OMeter (+) = No.17
pin (blueforange wire)

©7.2 — 8.8 V when ignition switch
ison.

OControl unit
power supply
CReplace control

unit

*Set the multimeter to 10 V DC range for this test.
**This js true when atmospheric pressure is 29.9 in. Hg (760 mm Hg)
1.7-2.5 V when atmospheric pressure is 26.5 in. Hg (674 mm Hg)
1.5-2.2 V when atmospheric pressure is 23.5 in. Hg (596 mm Hg)





TUREBO SYSTEM TESTS

I+ the gauvge segments Do
follow the guidelines in  the
Hoost Gauge Fressure Test, but

the gauge does not operate
rnormally under wse f(high or  low
readings) . the turbocharger

svatem should be checked as

follows.

HIGH READINGS

(Far right hand triangular
segment lights up during wide
open throttle operation)

This will happerr 1+ the
system is producing more boost
than the design limit of

approximately 10 psi. It will
actuwally take over 12 pst of
boaost to light the triangular
segment it the sending writ and
gauge are working correctlyv.
Since the waste gate and
actuator are responsible for
limiting the boost pressure,
these are the only items that

need to be checked for this
problem.

Check as follaows:

Waste Gate

4 AN
X -
4 L Actuator
’ Rod
~~ Connector

o Remove the lower exhaust
system from the turbo unit
exposing the turbine impeller
and waste gate wvalve.

® Remove the actuator rod from
the waste gate arm and check

that the waste gate valve
moves freely. Inspect the
condition ot the wvalve and
zeat tor wear or excessive

carbon build up.

® Femove the small

pressure
line from the waste gate
actuator and attach a

crankcase pressure tester to
the fitting on the actuator.

® Reattach the actuator rod to
the waste gate arm and mount
a dial indicator on the turbo

housing in aorder to coheck
movement of ithe waste gate
valve. Fressurize the
actuator with a crankcase

pressure tester until the
waste gate shows movemant.
Check the pressure and dial
gauge readings according to
the following table.

Dial gauge read Pressure gauge read

49 — 69 kPa (0.50 — 0.70 kg/cm?,

5mm (0.021
0.5 mm (0.02 in) 7.1 — 10.0 psi)

I+ the valve does not move until

pressure exceeds 10 psi, the
waste gate actuator rod is
probably adjusted too zhort

resulting in too much preload on
the actuator return spring (see
Boost Control information in the
Turbocharger Svystem handout).





Mount Dial Indicator to show movement of
waste gate valve. (Magnetic base mounts
easily to gasket surface at turbine housing.)

Pressurize actuator unit and note pressure
at first dial indicator movement.





LOW READIMGS
(The last seament(s) is slow to

light up or doesn’t light at
all)
This condition can be caused

by a serious leak anywhere in
the presswized part of the
intake tract, a damaged turbo
charger impeller, a seized turbo
impeller shaft, a damaged waste
gate valve, a failed waste gate
actuator, or even an extremely
dirty air cleaner. Most of

these areas must be
inspected +tor problems.

visually

Check all clamps and
connectors between the
compressor outlet and the intake
ports. Check all hoses and
fittings in the throttle body
assembl . Check to see that the
surge tank is securely fastened
together and that the air
temperature sensorr  and drain
plug are in place.

Check clamps, vacuum and emission
hoses, and rubber connectors

Check clamps and
rubber connectors, o
and waste gate
actuator hose

Check air temperature
sensor, boost pressure
sensor, surge tank seam
and drain plug





Visually inspect both
turbocharger impellers and make
suwre the shaft spins freely in
the housing.

To check the waste gate valwve
and actuator, follow stepe
cutlined under High Feadings
above. I+ the waste gate valve
opens hetore 7 psi. the actuator
1= not within the factory
specifications.

The end of the actuator rod
1= threaded and adjustable.
However, it 1e etaked very
heavily at the manufactwer to
prevent tampering and cannot be
adjusted without leaving
evidence of tampering.  Also, 1§
not adjusted properly, vehicle
reliability could be impaired by
raising boost pressures above

the design limit. Therefore,
Fawasaki does= not recommend
adjustment of the wastegate

actuator.

The tuwrbocharger svetem 1s
coveread under the S-year
emissions - owarranty. All
turbocharger system componentes
are covered, however the
warranty can be wvoid 11+ anv
component (especially the waste
gate actuator) is tampered with.
I¢ the waste gate actuator is
found to be out ot specification
on a motorcycle that is gtill in
warranty, it should be replaced
rather than attempting arvy
adjustment .
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