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Valve Regulated Lead-acid Battery with Higher Perfor-
mance and Higher Reliability for Motor Cycle-use:
High Cranking Performance GYZ20HL Type Battery
with New Terminal for Convenient Wire Connection
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Abstract

Developed battery (GYZ20HL) has realized tough cranking capability by improving high-rate discharge perfor-
mance of existing GYZ20L battery and even exceeded cold cranking amperage (CCA) of existing YTX20HL bat-
tery which specialized in high-rate performance. In addition, new terminal structure with high convenience and
functionality was developed for such demand that multiple connections of wiring cables for electric devices add-
ed afterwards onto the vehicle are necessary on a large-sized motor cycle on which this developed battery is to
be installed. Higher cracking performance was achieved by increasing number of plates from those of GYZZ20L.
New terminal was also developed to enable connection of the cables on its two sides (top and front) in the same
time, and its torque strength was improved by about 20% compared to GYZ20L by adopting thicker terminal
wall. Furthermore, the new terminal has following additional features: surface flush with front side surface of
battery, low profile design, and inside nut pre-fixed by unique method. These features of new terminal design

enabled multiple connections in safe and convenient manner for the end users.
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Fig. 1 External view of GYZ20HL type valve regulated lead—-acid battery (a) and existing types of GYZ20L (b)
and YTX20HL (c). External dimensions are all the same in every type.




GS Yuasa Technical Report 20005128 6% H25]

Table 1 Specifications for newly developed type valve regulated lead-acid battery and existing types for mo-
tor cycle-use.

ltems Developed battery  Existing battery Existing battery
( GYZ20HL ) ( GYZ20L ) ( YTX20HL )
Battery type (WET/DRY) WET WET DRY
Capacity / Ah 20 20 18
Length / mm 175 175 175
Width / mm 87 87 87
Height / mm 155 155 155
Mass / kg 6.9 6.9 6.9
Terminal structure Bushing Bushing Plastic encapsulation
Number of plates per cell : positive / negative 5/6 4/5 6/7
Plate size Height / mm 116 116 105
Width / mm 76 76 76
(1) Reaction surface area/ mm? 88,160 70,528 95,760
(2) Reaction index based on 1.15 1.15 1
active material formulation
(1) X (2) 101,384 81,107 95,760
Positive plate thickness 125% 100% 100%
Negative plate thickness 115% 100% 100%
Active material Positive 135% 100% 100%
mass Negative 110% 100% 100%
Active material density High density High density Normal

Thicker terminal wall

Gap between

terminal top and

cover top : about 3 mm

v

Bushing terminal Plastic
encapsulated terminal

s 3

Front side of

the terminal

and the

battery are

"flush"
Taller

Plate plate
height
(11 mm)
(a) Developed battery (b) Existing battery  (c) Existing battery
(GYZ20HL) (GyzaoL) (YTX20HL)

Fig. 2 Cross sectional view of the structure for GYZ20HL type valve regulated lead-acid battery (a) and ex-
isting types of GYZ20L (b) and YTX20HL (c). In case of existig types, plate height is limited by the height of
plastic encapsulated terminal. In case of developed type, however, adoption of newly designed bushing terminal
enables to introduce taller plate height by reducing height of terminal part. Furthemore, front side surface of the
terminal and battery are "flush", terminal height is about 3 mm lower than the cover, and terminal strength is in-
creased by introducing thicker terminal wall.
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Fig. 3 Enlarged view of new structure terminal for GYZ20HL type valve regulated lead-acid battery. The
terminal is 3.5 and 4.5 mm wider than those of existing YTX20HL and GYZ20L, respectively. The center posi-
tions of x and z axis holes are offset by 6.5 mm so that both holes do not cross each other in the inside.

Table 2 Initial performance of newly developed valve regulated lead-acid battery and existing types for motor
cycle-use. Value is average after testing 20 samples.

ltems Battery type Specification's condition Results (average)
Discharge Final Temperature
current / A voltage / V /°C
Capacity GYZ20HL 2.0 10.5 25 201
(10 HR) / Ah GYZ20L 2.0 20.2
YTX20HL 1.8 18.0
CCA/A GYZ20HL -18 350
GYZ20L 270
YTX20HL 310
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New type for GYZ20HL

Harnesses x 2 :
Bolt on both top and front

Harness x 1 :
Bolt on the front

Harness x 1 :
Bolt on the top

Fig. 4 Two positions for connection with cable harness for GYZ20HL type valve regulated lead-acid battery
with new structure terminal. This type is able to be connected with cable harnesses at two positions (on top
and front of terminal) at the same time, whereas existing types are only possible with either position of each
side. The total height of new terminal including harnesses when four harnesses are connected is equal to that
of the case of existing type with one harness, since the terminal height of new one is about 3 mm lower cover
top.

(a) Developed battery (b) Existing batteries

GYZ20HL

GYZ20L, YTX20HL GYZ20L
Frontside surface of the terminal
and that of the battery are “flush”,
and the nut is fixed in the terminal,
enabling lower terminal height by
about 3 mm.

Space is required when a cable Stopper on the cover is
is fixed in the front side. required as the nut is not
fixed in the terminal.

Fig. 5 Low profile and flush surface structure of newly developed GYZ20HL type valve regulated lead-acid battery.
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Fig. 6 Holding state of pre—fixed nut inside termi-
nal for newly developed GYZ20HL type valve regu-
lated lead-acid battery after turned over on its side.
Nut does not drop from its inserting hole in face-
down position.

Removable nut when pushed with a metal stick

Fig. 7 External view of terminal for GYZ20HL type
valve regulated lead-acid battery. Nut is removable
from the terminal by pushing it through the window
at the opposite side to the insertion hole.

Table 4 Breaking force strength of the terminal of each battery type. Terminal design of YTX20HL is symmet-
ric between positive and negative sides and causes variation of fixing strength between both sides, then the fix-
ing strength as a whole battery was limited by the weaker side. However, terminal design of GYZ20HL is identi-
cal between both sides and, the fixing strength as a whole battery is equivalent to stronger side of YTX20HL.
Furthermore, it is stronger by about 20% in average than GYZ20L which applies bushing terminal in similar
structure and also more than 2 times stronger than the spec requirement.

ltems Hole Developed battery Existing battery Existing battery
position  (Gyz20HL) (GYz20L) (YTX20HL)
Positive Negative Positive Negative Positive Negative
Breaking force Top 184 18.9 14.8 14.3 15.8 16.6
?ﬁfm Front 18.9 19.4 15.7 15.7 19.6 147
Breakage Top Terminal Terminal Terminal Terminal Terminal Terminal
condition material material material material material material
break break break break break break
Front Terminal Terminal Terminal Terminal Terminal Terminal
floating floating floating floating material material
break break

Spec requirement of terminal breaking force strength : 5.9 Nm
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