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SOME PROCESS AXD ASSIMELY DOKVATIONS ¢ 4
I8 THE LEAD-ACID BATTERY
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The lsad-acid storege battery, nlw-yuholnpndut hes had an econmdo
growth coinciding with that of the autamobils. , ¢loes to 35 milliom
B.LI.httchomMﬁmllymmmtvnm'iﬁ
an armmmal dollar volume greater than 300 million dollars

Cootrary to the opinion of many who only think of & battery wben their car
doemn't start on & ocld winter morning, there has been contimous technclo-

N cal growth in this industry. Por example, in the early 1520's, 1lsed was
cents a pound, labor was 50 cents an hour, and a bettery for & Ped or
Chevrolet cost the conmmer about $40.00. Today, forty years later, lesd
o oosts 10 cents & pound, laber $2.50 an bour, and yet the cost 1o the consumer

49 less than half that of 15X,

1 i Purther, the electrical losd demandy of the modern car have increased
mtely 2008 in the last decace. it the same time, trends in styling heve posed
i constantly greater physical lixitations an the design of the battery.

The quality of today's batteries is decidedly better than thoee made forty
years ago. For exmaple, the aversge sarvice life of a tattery has inaressed
(umurml.)

In addition, todsy's Dattary is cnly slightly larger than it was twenty-five
yoars ago, yet it is capabls of dalivering twice as much electrical energy.

Performance data Tepresenting gains ty the industry are shown in Pigure 2.

In epite of greater service demrnds and higher material and lsbor costs, the
cost to the ccimmer has been reduced. 4And he's geiting a better product,
This is the result of oontinued engineering effart to izprove matarial «ffi-
cliency and dsvelop more afficisnt marmfactaring processes and equirment. The
$ain in meterial efficiency over the years is shown by the data presented in
Tigures Y ard &.

® Presanted at the Ath Armual Meeting, Leed Industries
Asecciation, Ine., St. louis, do., April 20-11, 1962,
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Pigwe 3 gives & oomparison of the of 100 azpare-hour sutomotive bat-
wmxmmmmmmawm. In the 190's,
only 6 batteriss were produced per 100 lbe

sverage ¢f 11.1 batteries are produced — a1 80X incrovement in material effi-
ciency. In FPigure 4, ocamparstle data ars

metal used in betteries. In this case, a

ency has besn realised over the LO-year span. The dats 4n Pigures 3 and & are
Mm-&hodofmiwthimtau&wﬁnm.

Thess significant inprovements ooculd also be exyressed in tarms

per unit of walght, volune, and oost which, together with cycle life,

sctually the basic criteria for evaluating all ensrgy storage devices. This
wse

sures. It is only correct to point ocut that these izmprovements have been the
resuit of not only the efforta of the battery industry, but alse the efforts
of the lead axd other suppliers.

to

Covicualy, it is not poesible to relate vt the whols industry is doing
further imgrove the quality of the lead-acid betteries, but in this paper scme
of the enginesring programs actively being pursued within the Pattery Divisice
of Qobe-lmion, Inc. will be described,

To find cut what are the csuses of fallure of datteriss i actual field service,
we have a contimous and extensive product psrformance svaluation progrsm undes=
wy. We call it the SIAT Survey fystem.

Voridng with our custamers, sach year we pick up fra= the £iel4 mary thousands
of Sunk batteriss of both our own and campetitars make. These batteries are
oaxpletely smalyzed. Causes of fallure ars detaruined and registered in e
ocontrolled tabulating card systex., Equatirg cause and frequancy of fallure to
the volume of batteries produced in a given ares and time, the weaknesses of
the baitery materials and design can be determined. This information 4s of
great valus in directing cur engineering progrems. During the last year and a
half, for mxaagle, it resulted in the extensior, of the naticnal average service
life of Qobe's battaries by two months,

One of the major causes of battery failure is the corrosion or breakage of the
positive grid. Others are mechanical dafects such &s container or post break-
age, fallure af negzative plates, shedding of the positive plate, and separator
fallure. We at Globe have extensive developmant prograns underway to oorrect
ar retard all these causes of failure, the sise of the affort determined ky
the magnitude of the fallure.

Yor exaaple, we are devoting considerable effart to reducing positive grid

corrosicn. We believe we have found the major csuses of grid fallure, and are

developirg methods of eliminating these defects. Our

dats show that it should be poesible to douhle the life of the grid. Results

of this study, together with other material studies which will be released $n

approcizataly & year, will point the way to further reduction in the weight of
Jead in & battery and still allow greater energy cutput per unit of weight
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@usts will be reviewed. The first of these is the cast-on-strap proocscs and

the second, the intarcell cormector design, resulting in a product known a8
Globe's H-¥ (high voltage) battery.

To our knondedge, the (lobe-Union cast-on-strap process is the first snd cnly
practical method developed for this purpoes.

We begin with the same stack of separstors and plates, but the lsad post is cast
and fused to the elment in one opsration. The equipment, designed for this
process and now 4n operation in 14 of our 16 plants, has four stations as showa
in Figure 8 and illustreted in detail 4n Pigure 9. In the firet position, the
stacks are loaded with the lugs in the dovenard position and are held rigidly
in clamps. In the second poeition, the lugs are cleaned and conditioned, end
at the third station the strap and post are cast. At the fourth station, the
elemeants or cells are unloaded onto a conveyor from which they are assembled
into containers. A typical elssent assenbly obtained frem this equipmeat 4s
shown in Pigure 10,

The advantages of this process and equipment over the conventional method of
burning are:

1. HNo lead rundowns betwoen plates as the strep and post are cest in
the upside-down position,

2. Improved post to plate aligment. The posts are parsllsl to ssoh
other and, also, to both edges and the faces of the
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3. Dproved ssparetor Aligment.
& Klinization of charred separetors.
5. Conxistent alement tighiness.

6. Iaproved vibrstion charsctaristiss. A tight stack results 4a
less palleting. Vilwstion resistance imgrovemsnts of 400K are

7. Ocnsistent plate %0 strep fusiom.

8. Clean lesd posts resulting in improved link burning and the
elixination of the high resistance link coomections.

9. Raduction in lador and process variables aseociated with the
opsrator,

10, 8tep to automation,

DITIRCELL COMGITOR — HY (Risber Voltase) Pettery.

In the standard bettery assembly, the poets of each cell or elmest
through the container cover and are connected above the ocover with precast
1lsad link as shown in Figure 11, This construction, while used for the last

fifty years, has lad scme obvious disadvantages.

The lead links on the top of the battery (particularly 12-wolt tatteries) were
subject to corrosion from scid creeping up through robber or leed bushings
around the posts and from There was also a
production problem in oovering the links with s

scids and wide tempersture changes, yet could be painted to give an attrective
&pPpearance.

As previcusly shown in this paper, there das Desn 8 marked increase in demand
on the battery. The industry has met these requirements to scms extent by in-
creasing the surface area 0f the plates, using

lower resistance separstars. ﬂ;h

:
%
;
!
;

The methods which have been tried include the use of rubbar grommets, leed
bolts with crimping devices, and other redical means, To our knowledge,
are being used in sutomotive production or have besn found prectical.

e
With the devaloment of ths cast-on-strap process and resulting improved align-
mant of the post, strap, plates, and separstors, it becans possible to develop
& practiocal process for making & liquid-tight comnection directly through the
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partition of the container. This has besn acomplished by punching & hols in
the partition, oconstructing a male and female button on the positive and nege~
tive posts on the cells and oompression and resistance welding the lsed tuttons
through the partition to sdjscent cells. Buch a oonstruction is shown in Pigure
11, By careful aligmmant and contrel a rigid, electrolyte-tight seal is easily
obtained. Twelve thousand battseries of this canstruction have besn made and
fiald tested with satisfactory resilts. An illustretion of the production equip=
sent which 1s in operstion now 48 shosm in Pigure 12. This 4 & fully sutomtis
machine oonsisting of three staticns: aligning, welding, and testing of inter~
oell welded oconections.

In sddition to the obvious material and labor ssvings associated with this imtes-

.035 olms/eq. 12. The dsta were gathered at a discharge rate of 300
amperes 4t 0° F, representing the crenking oonctitions of an sutasotile in the
winter. The RPN dats equated to battery voltage were obtained fram ane of the
large car mamufscturer's laboratoriss. It can be seen that, after 10 seconds of
discharge, the H-V battary gives better than 505 greater EMN's (or crenidng
powsr) than the conventional bsttery. Purthermore, the new battery gives the
same cranking power at the end of 30 seconds of discharge that the conventional
battery gives at 10 seconds. These are icportant features to the car owner who
is faced with starting his car on a oold winter morning.

Fgure 14 gives 5—second valtage data obtained on Righ Voltages and comventional
batteriss diacharged at varying rates at 0° 7. and -20° 7, These betteries are
the 243-60 typs. They consist of plates 5-11/16™ wide by 4-3/4" high and sepa~
retors with 0,030 otms/eq. in. resistance. The advantages of the new high

voltags connector batteries in terms of incressed powsr at low temperstures are

tional data important for the design of future batteries are given in Pigure
, showing the savings that oould be realised in the smpere-hour capscity and,
turn, lead oxide Aif g bettery were designed to deliver a specifisd voltage at
diacharge rate of 300 amperes at 0* F. Comparsble gains at other discharge
tes and temperstures can also be realised.

up, the advantages of the new intercell cormector as utilised ia the new
battery are:
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1. Bigher starting voltage.

2, Greatsr powar at high loeds.

3. Duyroved cover design — more space for product identificetion,
4. Rimination of link corroeion.

$. Kiminstion of resin compound.
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6. less weight.

7. Potectialities of the design of smaller batteriss with seme power
output at high draing and low temperetures.

2. Xlimination of link berming.

3. EKirimtion of process probleas associated with tubtles and tlisters
in the resin campound.

4. less process steps and varisblss asscclated with lxman element.

$. A more consistent quality level becanse of the sutamatis equip~
ment used to carry out the proocese.

The cast-on-strep and the intercell oomnector are «wxamples of what is being dome
in the woridng of lead in the battery industry to provide a higher quality pro-
Guct with an izproved performance through advances in product design and mam-
facturing innovations. Undoubtedly there are other important enginearing
devalopments which will further improve the efficiency of the lead-acid power
source. As the product is izprouved through the oontimued collaboretive sffort of
your industry and ours, new applications for the lead-acid battery will be
developed which will resilt in & cantimied economic growth for us all.

1) ™ W Battery Manufscturing Industry 1961 Year Book,
Iho 2. The Asscciation of American Battery Memulacturers,

(2) *Your Battary As The Automobile Sees It,” ty D. L. Buyee.
Address delivered to the Qi1 Industry TBA Oroup 1958 Conventiom,




