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New Generation Valve Regulated Lead-acid Battery
with Higher Performance and Higher Reliability
for Motor Cycle-use
— Development of GYZ20L Type Battery —
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Abstract

GYZ20L Battery has been developed as a next generation product to existing battery (YTX20L/DRY style
battery). It has advantages with high performance compared to existing product, for example capacity of
GYZ20L is 11% higher than that of YTX20L, self discharge rate is extremely low (50% of YTX20L), and charge
recovery rate after storage for 3 years at 25 C is as high as 90%. High reliability of the product is also achieved,
by life test performance with high rate discharge being two times greater than that of YTXZ20L, by adoption
of TIG welding method for terminal welding process which enabled simple process control, and by changing to
WET style battery (battery is filled and charged prior to dispatch). Resulting from implementation of such items,
next generation VRLA battery for motorcycle with high performance and high reliability has been developed.
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Table 1 Specifications of newly developed GYZ20L type VRLA battery and existing YTX20L type one.

ltems Developed battery Existing battery
(GYZ20L) (YTX20L)
Battery type WET DRY
Capacity / Ah 20 18
Mass / kg 6.9 65"
Plate count 4/5 5/6
(Positive plate / Negative plate)
Plate size Height / mm 116 105
Width / mm 76 76
Positive plate thickness 130% vs. YTX20L -
Negative plate thickness 120% vs. YTX20L -
Active material mass Positive 120% vs. YTX20L -
Negative 110% vs. YTX20L -
Active material density High density Normal
Terminal structure Bushing Plastic encapsulation

*By COS ( Cast on strap) manufacturing process

Plastic encapsulation »=—=="

~.

Bushing terminal

P ———

; Taller plate height

(a) Existing battery (b) Developed battery
(YTX20L) (GYZ20L)

Fig. 1 Cross—sectional view of structure for existing battery (a) and developed battery (b). In case of existing
battery, plate height is limited by height of plastic encapsulated terminal. However, in case of developed one,
adoption of newly designed bushing terminal enables to introduce taller plate height by reducing height of ter-
minal part.
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Table 2 Initial performance of newly developed VRLA battery (GYZ20L) and existing one (YTX20L) in average

after testing 20 samples.

ltems Battery type Specification's condition Results
Discharge Final Temperature (Average)
current / A voltage / V /C

Capacity GYZ20L 2.0 10.5 25 20.2

(10 HR) / Ah YTX20L 1.8 18.2

High rate GYZ20L 150 6.0 -10 6.4

capacity / Ah YTX20L 59

5 second GYZ20L 150 6.0 -10 10.00

voltage / V YTX20L 10.05

— Grid ]

(a) Existing battery
(YTX20L)

(b) Developed battery
(GYZ20L)

Fig. 2 External view of container for existing bat-
tery (a) and newly developed GYZ20L type VRLA
battery (b). In case of developed battery, raised
partition wall design is introduced as the position of
inter cell connection part need to be raised because
of adopting taller height plates.
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Positive active
material
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material

Fig. 3 Seven main parts dominating self-discharge
reaction in VRLA model cell: (1) reaction between
positive grid-positive active material, (2) reaction
between positive active material-electrolyte, (3) re-
action between positive active material-substance
(M) in glass mat separator easily to be reduced, (4)
reaction between hydrogen generated-positive ac-
tive material, (5) reaction between negative active
material-electrolyte, (6) reaction between oxygen
generated-negative active material, and (7) reaction
between negative active material-electrolyte in the
case of low hydrogen over voltage.
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Fig. 4 Change in remaining capacity after long
term storage at 25 °C at the condition of discharge
with fixed resistance connected by simulating instal-
lation on vehicle for newly developed GYZ20L type
VRLA battery.

Battery: O A-3, & A-4,[1A-5, A-6.

Discharge condition: 2.0 A (corresponding to 10HR

capacity check) to 10.5 V.

&t (%n=2)

Table 3 Self-discharge performance for newly developed GYZ20L type VRLA battery and existing YTX20L
type one in 28 days at 40 C.

ltems Developed battery Existing battery
(GYZ20L) (YTX20L)
Battery No. A-1 A-2 B-1 B-2
Capacity (10 HR) Before storage / Ah  20.2 20.1 17.7 18.0
After storage / Ah 18.7 18.7 14.3 14.7
Self-discharge rate /% 7.4 7.0 19.1 18.4

Notes: Tested number is two samples each type. 10 HR capacity before and after storage were tested at 2.0 A to 6.0
V at 25 °C. Self-discharge rate was calculated by dividing self-discharge amount by nominal capacity.

Table 4 Remaining capacity at 10 HR after different storage periods for newly developed GYZ20L type VRLA
battery at 25 °C under a load of fixed resistance simulating the condition of its installation on vehicle.

Storage period Remaining capacity / Ah

Battery sample No.

A-3 A-4 A-5 A-6
0 Month 20.5 20.4 20.5 20.5
2 Months 159 16.3 - -
(78)* (80)*
5 Months - - 11.6 11.7
(57)* (57)*

Capacity check condition: 2.0 A discharge to 10.5 V at 25 C.

* The value of parenthesis: (Remaining capacity / capacity before storage at 10 HR) X 100 /%.
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Table 5 Initial high rate discharge duration time for
newly developed GYZ20L type VRLA battery.

Battery No. Discharge duration time / sec.
A-7 215
A-8 214

Discharge condition: 150 A to 6.0 V at 25 C.
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Fig. 5 Change in open circuit voltage during 405
days at 40 C for newly developed GYZ20L type
VRLA battery without any load.

Target: >11.5 V after 405 days.

Battery: O A-9, A A-10,[]A-11.

Table 6 Summary on obtained test results after long-term storage at 40 “C for 405 days for newly developed

GYZ20L type VRLA battery.

Battery Open circuit Charge (Charge input / Discharge Capacity
No. voltage after methods Nominal capacity) duration recovery
storage / V ratio /% time / sec. rate /%

A-9 11.559 Constant 136.4 194 90.2
voltage

A-10 11.592 144.4 215 954

A-11 11.557 Constant 200.0 211 98.1
current

Constant current charge condition: 2.0 A for 20 hours 25 C .

Constant voltage charge condition: 1st step 24 V for 1.7-2.4 hour, 2nd step16.7 V for 1.5-4.0 hours,
3rd step 14.4 V for 1.0 hour, 4th step 13.7 V for 1.0 hr.

Capacity test: 150 Ato 6.0V at25C.
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Table 7 Life cycle performance test with high rate
discharge for newly developed GYZ20L type VRLA
battery and existing one. Each two samples.

Battery type Developed battery  Existing battery

(GYZ20L) (YTX20L)
Battery No. A-8 A-9 B-3 B-4
Cycles 3160 3192 1750 1750

Test condition
Discharge: 150 A for 30 seconds at 25 C .
Charge : Constant voltage of 14.5 V for 15 minutes with
max. current 20 A.
Criterion on end of life: Discharge time down to 6.0 V is
5 seconds or less at 150 A every
250 cycles.

Positive grid

Fig. 6 External appearance of plates for newly developed GYZ20L type VRLA battery after life cycle perfor-
mance test with high rate discharge. Positive plates shows little change from initial condition. Its corrosion ratio
is as little as 7%. Battery came to its life by the shrinkage of negative active material.
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Fig. 7 Cross-sectional views around the terminal of existing battery (a), (b) using PP material and newly de-
veloped VRLA battery (c).

(a): The base of capsulated terminal is welded to the strap with burner (e.g.,YTX20L).

(b): The base of capsulated terminal is welded to the strap with burner, Container/resin part of capsulated ter-
minal / lid are heat sealed in the same time. Brass plate terminal outside is solder welded to the terminal
(e.g., YTZ10S).

Terminal and bushing are made in one piece of cast lead and welded with the pole by TIG welding technology
(e.g.,GYZ20L).

(c):

14
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(2) ICW (Inter cell welding)
(Weld between cells)

(4) Terminal welding

(Weld between terminal post and
bushing terminal)

Terminal post

Bushing terminal R~

(1) COS (Cast on strap) — [\
(Bond between strap and plate lug)}/]/
Strap

Lug of plate

20085128 H5% H25]

(5) Top cover heat seal
(Seal between top cover and cover)

Top cover

Cover

(3) Cover heat seal
(Seal between top cover and
container)

s Cover

Container

Fig. 8 All five connections adopted for newly developed GYZ20L type VRLA battery.

AR % W CEMAMALTT, THE»HHm LT
W7z, 2o DRY &itd, W EETZERGCR Ny
2O BIEE A EMNIEAL, BRI TEBORE
Mk % WEERR, B E LT L Lad s,
GYZ20L %t (WET &Eith) Ti&, FEEAT O % H
WCHINL T2, COBRMICEMBEZEAL, TEL
T, R ERBO» 2D TH LA EHEZED,
Wi E L CORGEE iR L T CE 5720, XD
BEEOBNELPHETEZ20D0TH 5.

5 &5

GYZ20L i1, YTX20L Wiz L T, &=
T 1%, HORESRIZ/2T Etimo TR,
25 C T 34FEAHY D JitiE 2 o 7o B A IS 75 = o
90% L EEE. F 7o TR ERO BRI E il bR
BIEL# 2L, 2 2odmTH&fe TAEIC TIG &%
eHRHL, BMeERTReypL b2, Hibz
WET A ts 2 Z L2 X o TmfEHEZEro72. 21
XD, EEENE - R T R 72 e AU

A EELERAE T2 2 LTS

Gk, S bR HREREMEZ NI A 2 E12X ), GYZ20L
Bz L ST, FREO=—XIBZ TV LT
b5,

Z® GYZ20L #Eithi%, Bi#E, Honda of America Mfg,,
Inc. (HAM) O " HZHER SN TV A, RBFEICSH
WX, KRHEBARIIZERT SIS O e s E AT
e B % b, BRSO Ty, TR, i
wolz. SZWRELLMEEERT A,

X

1) /ME=HE, BEEEAR, 61 (1), 85 (2007).

2) PRuetschi and R.T.Angstadt, /. Electrochem. Soc.,
99, 339 (1952).

3) LS, R, BEIHECE, W, SRR (69),
9 (1990).

15



