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SOME PROCESS AXD ASSRMELY DOKVATIONS ¢
IN THE LEAD-ACID BATTERY
b 4

The lead-ecid storege battery, a 100-year-cld product, hes hed an econmsde
growth coinciding with that of the automcbile. Today, cloee to 35 million
S.LI.httchodecmD;inthhthnMdﬁ
an axmmal dollar volume greater than 300 milliom dollare

Cootrary to the opinion of many who only think of a tattery when their car
doean't start on a ocld vinter morning, thers has been cantirmous technolo=~
cal growth in this industry. Por example, in the early 1920's, lsed was
cents a pound, labor was 50 cents an hour, and & battery for a Ford or
Chevrolet cost the conmmer about $0.00. Today, forty years later, lesd
ooets 10 cents & pound, labor $2.50 an bour, and yet the cost 1o the conmmer
45 less than half that of 150,

mately 200F in the last decsae. it the same time, trends in styling heve posed
canstactly greater physical lixitations on the deaign of the battery.

The quality of today's batteriss is decidedly better than thoes made forty
years age. Yor enaple, the aversge service life of a btattery has incressed
{as shown in Figare 1.)

In addition, todsy's Dattery §s cnly slightly larger than it was twenty-five
years ago, yet it s 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 demrdy and higher material and labor ocosts, the
cost to the ccimmer hes been reduced. 4And he's getting a better product,
wumnmeumwwmmww-wmm
clency and develop more afficisnt marmfacturing processes and equirment. The
Sain in material efficiency over the years is shown by the data presented in
Tigures 3 axd 4.

® Presanted at the ith Armmual Meeting, leed Industriss
Asscciation, Ine., St. louis, do., April 10-11, 1962,
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per 100
sverage ¢f 11.1 batteries are produced — an 83X ingrovement in material effi-
ciency. In Pigure &4, comparshle data shova for the ancunt of lead grid
metal used in batteries. In this case, & 1628 irprovement in material effici-
ency has besn realised over the L0-year span. %The dats 4n Pigures 3 and 4 are
Just coe method of sxpressing the improvements mads over the yeers. {

Thess significant iaprovements o0culd also be expressed in tarms
per unit of welght, volune, and oost which, together with cycls life,
sctuslly the basic criteria for evaluating all ensrgy storage devices. This
m,mmm-mm:uwmutmmmm,m
salacted to 1llustrute to you, mexbers of the lead Industries, the trend in
wmmmuwwmdm-mmmmunw
sures. is only c© uprtmtmwm.Mm
resul wwmm.umuzwmm also the efforts
to

unlud otber supplisrs.

m,i ummumnmzmmmum
further iaprove the quality of the lead-acid batteries, but in this

of the enginesring prograns actively being pursued wdthin the Battery

of Glodbe-linion, Inc. will be described,

are

To find cut what the causes of fallure of bdatteriss i actual field servies,
uhtn a contimious and extensive product performance svaluation progrsm undes—
wy. We call it the SIAT Survey Jystem.

VWoriding with our custamers, sach year we pick up fra= the field mary thousands
of Junk batteriss of both our oun and competitars make. These batteries are
campletely smalyzed. Causes of failure ars dstaruined and registered in o
cootrolled tabulsting card systex. Equatirg csuse and frequency of fallure to
the volume of batteries produced in a given ares ard time, the weaknesses of
the battery materials and design can be determined. This information 4s of
great value in directing our enginsering progrsms. During the last year and a
half, for exzagle, it resulted in the extensior, of the naticnal average service
life of Qobe's battariss by tao months.

One of the major causes of battery failure is the corrosion or beakage of the
positive grid. Others are mechanical defects such as container or post break-
age, fallure af negative plates, shedding of the positive plate, and separator
fallure. We at Globe have extensive develoiment prograns undsrway to oorrect
ar retard all these causes of failure, the sise of the effort determined by
the magnitude of the failure.

Yor example, we are devoting considershle effart to reducing positive grid
corrosion. We believe we Mave found the major causes of grid fallure, and are
developing methods of eliminating these defects. Our preliminary

data show that it should be possible to douhle the life of the grid. Results
of this study, together with other material studies which will be released in
approcizately & year, will point the way to further reduction in the weight of
the Jead in & battary and still allow greater energy cutput per unit of weight
and volume.,
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In this paper, two new develomments which result in isproved processes and pro-
Gusts will be reviewed. The first of these is the cast-on-strap procecs and

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

E

8inoe the introduction of the lead-acid autamotive bdattery the construction of
the oells has been much the same. IZach call consisted of miltiple flat plate
th s on each plate
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oovers on the battery. In addition, this cooventional method of assembtly dose
pot erable the operator to make a cell with a tight stack of separators and
plates, - a feature important for the battery to withstand severe vibrstion oom-
ditions in servioce.

8ince 1290, many attazpts have been made to eliminate this method of assembly
and in place of the camb and lesd burning process to cest a leed strep and fuse
directly ocuto the plates.

To our knondedge, the Globe-Union cast-on-strap process is the first end cnly
practical method developed for this purpoee.

¥We begin with the same stack of separators and plates, but the lead post is cast
and fused to the slmsent in one opsration. The equipment, designed for this
process and now 4n operstion in 14 of ocur 16 plants, bas four stations as showm
in Figure 8 and i1llustrsted in detail 4n Figure 9. In the first position, the
stacks are loaded with the lugs in the dovmard positiocn and are held rigidly
in clamps. In the second position, the lugs are cleaned and conditioned, and
at the third station the strap and poet are cast. At the fourth station, the
elemants or cells are unloaded onto a conveyor from which they are assembled
into containers. A typical elsment assenbly obtained from this equipment 4s
shovm in Pigure 10,

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

1. No lead rundowns between plates as the strap and post are cest in
the upside-dowmn position. i

2. Improved post to plate aligment. The posts are parsllsl to sach
other and, also, to both edges and the faces of the
plates (Figure 10). q
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3. Iproved separetor aligment.

&, Rliminstion of charred separators.

5. Conxistent element tightness.

6. Improved vibrstion charsctaristiss. A tight stack results 4a
1e9s pellsting. Vibrstion resistance imgrovessnts of 40K are
achieved.

7. Oonsistent plate %¢ strep fasiom,

8. Clean leed posts resulting in improved link burning and the
elixination of the high resistance link connevtions.

9. Raduction in ladbor and process variabdles aseociated with the

opsrator.
10, Step to sutomationm,
DITERCELL COOGTTOR — BV (Righer Voltase) Byttery.

In the standard bettery assemdly, the posts of each cell or elmmest protrude
through the container cover and are cocnnected above the ocover with precast
lsad link as shown in Figure 11, This construction, while used for the last

fifty years, has had scme obvious disadvantages.

The lead links on the top of the battery (perticularly 12-wolt btatteries) were
subject to corrosion from acid creeping up through the rubber or leed bushings
around the poets and fram spillage through the vent caps. There was also a
production protlem in covering the links with s oompound that would resist
acids and wide tempersture changes, yet could be painted to give an attrective
appearance.

As previously showt in this paper, thers has been o od increase in demand
on the battery. The industry has met these requirements to scme extent bty in-
creasing the surface area of the plates, using more
lower resistance separstars. One aspect which has
the internal resistance associated with the long posts, links, and link-post
oomnections. The obvious solution would be to bring the cell comnector directe
1y through the partition, thersty reducing the length of the path for the fliow
of current.

Like

:

mw‘deMhmtm

tany attemts have been made over the years to sake & connection of this typs.
The methods which have been trisd include the lead
bolts with crimping devices, and other redical means. To knowledge, aone
are being used in sutamotive production or have besn found prectical.

With the devalomment of ths cast-an-strap process and resulting improved align-
ment of the poet, strep, plates, and separstors, it becane possitle to develop
.muuwouxwm.wmmmwm
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partition of the container. This has besn acomplished by punching & hals in
the partition, oonstructing a male and female button on the positive and nege-
tive posts on the cells and compression and resistance welding the leed tuttone
through the partition to sdjscent cells. Such a construction is shown in Pigure
11. By careful aligmant and oontrol a rigid, electrolyte-tight seal is easily
obtained. Twelve thousand battearies of this canstruction have besn made and

alements and flat beck mechanical separstors with resistances ranging betwesn
S olms/eq. 2. The data were gathered at a discharge rate of 300
amperes 8t 0° P, representing the cranking contitions of an sutamotdile in the
winter. The RPN dats equated to bettery wvoltage were obtained from ane of the
large car mammfscturer's laboratories. It can be seen that, after 10 seconds of

discharge

power) than the conventional bettery. Purtharmore, the new battery gives the
same cranking power at the end of 30 secands of discharge that the conventional
battery gives at 1D seconds. These are important featuree to the car owner who
1s faced with starting his car on a oold winter morning.

Fgure 14 gives 5-second voltage data obtained on High Voltage and oamventional
batteriss discharged at varying rates at 0° F. and -20° P, These btetteries are
the 243-60 typs. They consist of plates 5-11/15"™ wide by 4-3/4" high and sepa-
retors with 0,030 otms/eq. in. resistance. The advantages of the new high
voltags comnector betleries in terms of incressed power at low temperatures are
obwvions.

Additional data important for the design of future betteries are given in Pigure
15, showing the savings that oould be realised in the smpere-hour capscity and,
in turn, lesd axide 4if g battery were designed to daliver a specifisd voltage at
8 dlachargs rate of 300 amperes at 0°* 7. Comparsble gains at other discharge
retes and temperstures can also be realised.

Smming vp, the advantages of the new intercell cormector as utilised ia the mew
are
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6. less wight.

7. Potectialities of the design of smaller batteries with same power
output at high dreins and low temperetures.

2. Xlimination of link burming,

3. KRimimtion of process problens associated with bubtles and blisters
in the resin ocampound.

1 &. Llass process steps and varisdles associated with hxman element.

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

i

The cast-on-strap and the intercell ocomnector are axaamples of what is being dome

important engineering
developments which will further improve the efficiency of the lead-acid power
source. As the product is ixproved through the ocontimued collaborstive sffort of
your industry and ours, new applications for the lead-acid battery will be
developed which will result in & continued economic growth for us all.

(1) The Storage Battery Mamufacturing Industry 1961 Year Book,
::o 2. The Association of Americsn Bettery Menulacturers,

(2) "Your Battery As The Autcmobile Sees It,” ty D. L. Bayes.
Address delivered to the 0il Industry TBA Oroup 1958 Conventiem,
8t. louls, Misscuri




