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New Generation Valve Regulated Lead-acid Battery
with Higher Performance and Higher Reliability

for Motor Cycle-use: Development
of GYZ16H Type Battery
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Abstract

We succeeded in developing next-generation VRLA battery with a concept "high capacity battery backed by
certain relief and high reliability" and started to produce the GYZ20L battery on the basis of this concept as
OEM type for a large-sized motor cycle-use in August 2008. We also marketed the high cranking performance
GYZ20H battery as a new good equipped with pre-fixed nut in the new structure terminal for high convenience
of multiple connections of wiring cables in February 2010. The GYZ16H battery (size is the same as existing
YTX14) with advanced technologies has been newly developed for further next generation VRLA series of mo-
tor cycle. The rated discharge and high rate discharge capacities are designed to be 30% higher and 50% higher
than that of existing battery, respectively for sufficient high clanking performance even at low temperature cli-
mate of -25 C. The high storage performance with charge recovery rate of 90% was attained after long storage
for 25 years at 25 C. Moreover, aeration of the filter is expected by its new cover structure even if muddy wa-

ter is poured on a battery through vehicle running.
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with muddy-water-infiltration-prevention-effect
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Newly developed battery (GYZ16H)
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Existing battery (YTX14)

External appearances of newly developed GYZ16H type and existing YTX14 type VRLA batteries.

GYZ16H is designed to be the same terminal position and dimensions as those of existing battery(YTX14) for

their interchangeability.
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Taller plate height

(a) Existing battery (b) Newly developed battery
(YTX14) (GYZ16H)

Fig. 2 Cross—-sectional views of structure around terminal part for newly developed GYZ16H type and existing
YTX14 type VRLA batteries. Adoption of newly designed bushing terminal of GYZ16H type enables to intro-
duce taller plate height by reducing height of terminal part, while existing type is limited by the height of plastic
encapsulated terminal.

(a) Existing battery (YTX14) (b) Newly developed battery (GYZ16H)

Fig. 3 External views of the container for newly developed GYZ16H type and existing YTX14 type VRLA bat-
teries. The raised partition wall design is introduced into new type for raised position of inter cell-connection
part by adoption of taller height plates.
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Muddy water

A-A' vent hole of cover section Muddy water-invaded route in
rotation angle 45° of cover

Fig. 5 Explanation pictures on secured aeration function of new cover structure for GYZ16H type VRLA bat-
tery. Sole vent hole in short side expects muddy water from infiltrating into the filter by functional exhaust route
structure with sole vent hole: the substitution of the muddy water infiltrated from outside through exhaust vent
for inside gas existing in exhaust route is effectively suppressed.
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Table 1 Specifications of newly developed GYZ16H type and existing YTX14 type VRLA batteries.
ltems Developed battery Existing battery

(GYZ16H) (YTX14)
Battery type WET DRY
Capacity / Ah 16 12
Mass / kg 5.6 4.6
Number of plates 4/5 4/5
(positive plate / negative plate)
Plate size Height / mm 108 92
Width / mm 76 76
Positive plate thickness 106% vs. YTX14 -
Negative plate thickness 107% vs. YTX14 -
Active material mass Positive 136% vs. YTX14 -
Negative 136% vs. YTX14 -
Active material density High density Normal
Terminal structure Bushing Plastic encapsulation
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Connection of L type pipe to
vent hole followed by muddy
water pouring.

Muddy water
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Upright standing position of battery
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Rotation angle 45° of battery: the side with
no vent hole is set downward.

Fig. 6 Picture images on muddy water exposure test of newly developed GYZ16H type VRLA battery for eval-
uation of its secured aeration function. Test procedure is the following: muddy water is poured into L type pipe
attached to vent hole up to the level of 30 mm from the surface of cover; rotation angle 45° for 60 second;
and observation check on infiltrated level of muddy water inside exhaust filter.
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Table 2 Initial performance of newly developed GYZ16H type VRLA battery.

ltems Specification's condition Results*
Discharge current / A Final voltage / V Temperature / C

Capacity (10 HR) / Ah 1.6 10.5 25 16.7

High rate capacity**/ Ah 100 6.0 -25 55

5 second voltage / V 100 6.0 -25 9.82

* Average value of 10 test batteries.
** Discharge current of 100 A
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Fig. 7 Change in open circuit voltage for newly de-
veloped GYZ16H type VRLA battery for 339 days at
40 °C. Open circuit voltage holds higher voltage af-
ter 339 days beyond minimum target value of 11.5
V.

Table 3 Charge recovery performance for newly
developed GYZ16H type VRLA batteries after long
period storage of 339 days at 40 C.

Capacity check condition

Charge : 1.6 A for 20 hours 25 C.

Discharge : 100 A to 6.0 V at 25 C.

Battery No.  Open circuit Discharging Capacity
voltage after time after recovery rate
storage storage / %

/V / sec.

A-1 11.57 328 111.6

A- 11.53 323 109.9

A-3 11.58 329 111.9
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Upright standing position

Fig. 8 External view of the cover for newly devel-
oped GYZ16H type VRLA battery after muddy water
exposure test. There observed no infiltration trace of
muddy water in filter and horizontal route parts.
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