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hile some manufac-
turers are questioning their
faith in continuously vari-

able transmissions (CVTs), others are
kicking production into high gear (or
something equivalent). Honda has
always been a leader in CVT technolo-
gy and reliability, but the production of
Hondas equipped with CVTs is still
fairly low. Without a doubt, CVTs are
relatively rare transmissions. But with
fuel costs rising, the newer, fuel-effi-
cient hybrids have recently become
more attractive to many consumers, and
one thing that makes hybrids practical
and fuel efficient is the CVT.
For now there are only two Honda
CVTs in production:
e M4VA in the 1996-to-2000
Civic HX
e SZCA in the 2001-to-current
HX, Insight, and Civic hybrids

The two models essentially operate
the same way, but there are differences
between them. Honda has refined the
electronics, hydraulics, and even the
mechanical configuration as the CVT
evolved from the M4VA to the SZCA.
Let’s look at how each of these Honda
CVTs achieves the pulley ratio changes
and sheave (pulley) pressure.

Pressure Testing

For the most part, pressure testing
a Honda vehicle is difficult. First,
Honda doesn’t use conventional pres-
sure taps. The pressure tap is an 8 x
1.25 metric thread with an aluminum
sealing washer.

Second, they put the pressure taps
in the worst possible places. When
attempting to check pressures, have
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Figure 1: While Honda provides pressure taps for nearly every circuit in the unit,
connecting your gauge to these taps often requires extensive plumbing.

plenty of fittings
and adapters on
hand to make life a
little easier. I’ve
resorted to making
homemade fittings
by drilling a small
1/8" hole through
the center of a bolt
and welding a 1/8"
pipe fitting to it
(figure 1).

On a positive |
note, Honda pro-
vides a pressure tap
for most, if not all,
of the circuits in the transmission. So
pressure tests can provide excellent
insight into hydraulic and electronic
failures.

Be careful performing pressure
tests on these units: The Honda CVT
can reach more than 500 PSI, so never
use a conventional 300 PSI gauge.
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Figure 2: In failsafe, CVT pressures can exceed 500 PSI.
Always use a pressure gauge with adequate range, or better
yet, use a pressure transducer for hydraulic testing.

Consider an electronic pressure trans-
ducer, not only because of the ranges
available, but for its recording capabili-
ties. The pressure test shown is on a
CVT in failsafe mode (figure 2). Keep
in mind, the driven pulley pressure reach-
es 540 PSI. All this from a small, chain-
driven, positive displacement pump.
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Honda M4VA and SZCA CVT Pressure Controls
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Figure 3: Under normal operation, pressures are more
reasonable, although Honda doesn't offer a complete set
of pressure specs.

Figure 4: The Honda CVT blends the pressures from
he PH/PL solenoid to adjust the width of the sheaves
(pulleys) and control drive ratio.

If the CVT is operating correctly,
the normal pressure range isn’t that
alarming (figure 3). In neutral at 1700
RPM, you should expect 50 — 92 PSI at
the drive pulley, 92 — 140 PSI at the
driven pulley. In drive, you should have
228 — 267 at the forward clutch. The
lube circuit should produce 36 — 58 PSI
in neutral, at 3000 RPM.

The service manual doesn’t pro-
vide specifications for stall or moving
pressure ranges, but look for the start

clutch, drive, and driven pulley pres-
sures to increase with engine torque.
The relationship between drive and
driven pulley pressures will change as
you drive the vehicle. This changes the
effective ratio of the drive and driven
pulleys (figure 4).

Pressure Control

Honda relies on two pulse width
modulation (PWM) solenoids to con-
trol how much pressure each sheave

(pulley) receives. The design and
responsibility of each PWM solenoid is
different between the two generations
of transmissions (figures 5A and 5B).

Early CVT (M4VA)

A PH/PL solenoid controls overall
line pressure, which is also termed PH
(Pressure, High). The PH/PL solenoid
also controls PL (Pressure, Low),
which works with PH pressure to estab-
lish ratios and sheave pressure. Think
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of the PH/PL solenoid circuit as con-
trolling the amount of pressure in the
CVT.

The Shift Control Solenoid is
responsible for distributing the PH and
PL pressure between the drive and driv-
en pulleys. The shift control solenoid
acts on the shift control valve to deliver
a combination of PH and PL pressure to
a given pulley. The TCM then monitors
the speed ratio through one of its four
speed sensors and adjusts accordingly.
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Think of the shift control solenoid as
controlling the pressure ratio between
the drive and driven pulleys.

Late CVT (SZCA)

The late model CVT valve body
looks similar to the earlier unit, but the
hydraulic functions have changed dra-
matically. A separate Drive Pressure
Control solenoid and Driven Pressure
Control solenoid replace the PH/PL
solenoid and the shift control solenoid

in the M4 VA units, and satisfy all of the
pressure and ratio functions. Each sole-
noid will determine the amount of pres-
sure for its respective pulley, in addi-
tion to influencing line pressure.

Here’s how it works:

Honda’s PWM solenoids mechani-
cally assist the valves they control.
When energized, the solenoid pintle
extends, forcing the valve against
spring pressure. Take a look at the
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Honda M4VA and SZCA CVT Pressure Controls

The changes in "
pressure between the PH 1 T M| I_ T
and PL are linear: As the

TCM reduces the duty
cycle signal to the PH/PL
solenoids, both PH and . ' :
PL pressure increase. . . .

hydraulic schematic: each PWM sole- - [ | s
noid works along with regulated pres- - | | | 15
sure to move its valve to the right,
which cuts off its own fluid supply.

When the PWM duty cycle is high,
the mechanical assist from the PWM
solenoid is high, requiring less Figure 6: The TCM controls the PH/PL solenoids with a variable duty cycled signal.
hydraulic pressure to move the As signal on-time increases, pressure decreases.
valve to the right (figure 6).
This creates lower solenoid sig-
nal pressure. If power were
interrupted at the solenoids, the
valves would have no mechani-
cal assist from the solenoids, so
they’d require more hydraulic
pressure to move the valves to
the right. This would boost
solenoid signal pressure.

In earlier CVTs, the PH/PL
solenoid (6) regulated pressure
to the PH control valve (7) and
the PL control valve (5). The
PH control valve, as its name
implies, controls PH pressure,
which is basically line pressure
(figure 7). The PL control valve
lowers PH pressure, which
helps control the ratio between
the pulleys.

1 | Driven Pulley

2 | Drive Pulley

3 | Shift Control Solenoid

4 | Shift Control Valve

5 | PL Regulator Valve

6 | PH/PL Solenoid

7 | PH Control Valve

8 [ PH Regulator Valve

Figure 7: On early Honda CVTs, the PH/PL solenoid (6) controls pressure for both pulleys; the shift control

solenoid (3) controls regulates how much pressure applies to each pulley.
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Honda M4VA and SZCA CVT Pressure Controls

The changes in pressure
between the PH and PL are lin-
ear: As the TCM reduces the
duty cycle signal to the PH/PL
solenoids, both PH and PL
pressure increase. The overall
pressure changes in the PH and
PL circuits, but the shift control
solenoid (3) still controls how
those pressures apply to each
pulley.

The shift control solenoid
receives modulator (solenoid)
pressure and alters it into shift
control solenoid signal pres-
sure. This pressure acts on the
shift control solenoid valve,
which is responsible for deliv-
ering the PH and PL pressures
to the pulleys for ratio control.

When the PWM signal is
high, shift control solenoid sig-
nal pressure is low, moving the
shift control valve (4) toward
the left. This delivers more PH
pressure to the driven pulley (1)
and more PL pressure to the
drive pulley (2). This pressure
arrangement moves the pulleys
into a low ratio, such as you
might expect during accelera-
tion.

As vehicle speed increases,
the shift control valve moves
toward the right. This reverses
the blend, sending more PH
pressure to the drive pulley, and
more PL pressure to the driven
pulley. This configuration cre-
ates a higher ratio, similar to
overdrive on a conventional
transmission.

The mechanical operations
of the late-model CVT sole-
noids are the same as the earlier
unit, but the hydraulic functions
are different. Look at the late
model CVT hydraulic schemat-
ic (figure 8): the drive (6) and driven
(5) pressure control solenoid signal
pressure affects drive and driven pres-
sures as well as overall line pressure.

All of the valves in the CVT
except the reverse inhibit valve are bal-
ance-type valves, that regulate circuit
pressure by balancing hydraulic
pressure, spring force, and, in the case
of the solenoid-operated valves,
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Driven Pulley

Figure 8: On later Honda CVTs, the drive and driven pulleys each have their own PH/PL
solenoid, which also control overall line pressure.
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Honda M4VA and SZCA CVT Pressure Controls

Contamination is an
important issue with
CVT units: Whatever
you’re doing in a CVT,
keep it clean.

mechanical solenoid force. The late model CVTs have
greater control over how much pressure each pulley
receives, because they use separate solenoids and
hydraulic circuits for the drive and driven pulleys.

Both generations of CVT use low-resistance PWM
solenoids, measuring between 3.8 and 6.8 ohms. At room
temperature you should measure around 5 ohms. The
reverse inhibit solenoid is the only on/off solenoid in the
CVT, with between 11.7 and 21 ohms. The reverse inhib-
it solenoid works like other Honda on/off solenoids,
hydraulically trapping pressure when it’s de-energized.

Service Notes

You can reach all of the solenoids through the bottom
pan, but be careful with the electrical connectors: The
shift control solenoid and the start clutch solenoid use the
same connectors on early M4 VA units. The drive pulley
pressure control solenoid and the start clutch solenoid
have the same connector on SZCA units. These solenoid
connecters reach each other easily, and won’t look out of
place if you cross them (figure 9).

Contamination is an important issue with CVT units: Whatever
you’re doing in a CVT, keep it clean. Take a good look at the springs
that control the valve positions in the CVT: They’re very small and
have very little tension. It wouldn’t take much to hang a valve in this
valve body, so be careful and be extra clean when rebuilding these

units.

L

Figure 9: Be careful reconnecting the solenoids to the electrical
harness; the connectors are identical, and can easily be crossed
during reassembly.
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