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Abstract

The establishment of a database for the materials that are used in production
Li(Si)/FeS, thermal batteries designed at Sandia National Laboratories is described.
The database is a Hewlett-Packard (HP) network type (IMAGE) designed to run on
an HP3000 computer. Heavy emphasis is placed on the use of screen forms for entry,
editing, and retrieval of data. Custom screen forms were used for the various materials
in the battery. For the purposes of the materials database, each battery is composed
of four mixes: cathode, separator, anode, and heat (pyrotechnic) powders. A consistent
lot-numbering systemn was adopted for both the mixes and the discrete components
that make up the mixes. Each serial number of a particular hattery is linked to the lot
numbers of the four mixes used in the battery. Each mix, in turn, is linked to the lot
numbers of the discrete components that are contained within the mix. This allows
traceability of each of the components used in any given serial number of a particular
hattery. The materials database provides the necessary traceability, as required hy the
Department of Energy, for the lifetime of the program associated with the battery.
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Software Associated with Database

IMAGE
VIEW /3000 (V/3000)

FORMSPEC
ENTRY
MIRACLE
TRANSACT

Network-type database designed to run on FHP3000 computer,

soltware used for sereen forms with IMAGE database. VIEW /3000 consists of two
software packages: FORMSPEC and ENTRY.

Software for the design of screen forms to interact with INFAGE datubase,
Program for entry of data into sereen forms for IMAGE database.
Program for data entry and retrieval for database that runs'on a VAX computer,

HP's programming language used with IMAGE database {or entering, editing, and
retrieval of data through the use of sereen forms generated via FORMSPE(,



A Materials Database for Li(Si)/FeS,
Thermal Batteries

Introduction

Lithium-silicon/iron disulfide (Li(Si)/FeS,) ther-
mally activated batteries (coramonly referred to as
thermal batteries) employ four mixtures of powdered
materials:

o an Li(Si) alloy anode (typically 44 wi. Li)

s a separator or electrolyte-binder (EB) mixture
composed of magnesium oxide (MgQ) and elec-
trolyte [typically lithium chloride-potassium
chloride (LiCI-KCl) eutectic]

+ a catholyte composed of FeS, (iron pyrite) and
EB

« a pyrotechnic or heat powder [typically an iron-
potassium perchlorate (Fe-KClO,) mixture] to
heat the battery to its operating temperature. In
the case of the lithiated catholytes, lithium
oxide (Li,0) will also be present.

Thermal batteries for the Department of KEnergy
(DOE) are designed and developed at Sandia Na-
tional Laboratories (SNL), Each battery is manufac-
tured to SNL specifications at either General Electric
Neutron Devices Dept. (GENDD), St. Petersburg,
FL, or Eagle-Picher Industries (EPI), Joplin, MO.
The materials that are more commonly used in the
batteries are produced at each facililty. For certain
applications, however, GENDD will provide select
materials for batteries constructed at EPL.

The purified FeS, and mixes of electrolyte, EB, or
catholyte are normally used by blending small batches
of material (typically, 0.5 to 1.0 kg for the mixes) into
master lots, A given master lol might be used fer more
than one major-component. (M() battery., Occasion-
ally, an individual serial number (SN) of a particular
MC battery can fail a qualification test during pro-
duction. What is more important, however, is a failure
of, or an anomaly in, a unit returned from the field. If
the problems are related 1o the active materials used
in the construction of the battery, troubleshooting
would be greatly facilitated if characlerization data
for these materials could be readily retrieved for
evaluation purposes. It would be desirable to flag all
SNs of a given MC battery that were built with the

suspect material(s). Furthermore, it would be addi-
tionally desirable to flag any SNs of any other MC
batteries that used these materials, To meet these
goals requires a comprehensive database containing

© key characterization data for the various materials
-used in Li(Si)/FeS, thermal batteries.

Evaluation of the materials database that was in
place at SNL on a VAX computer at the time of this
study showed it to be inadequate. Materials property
data were not available for all of the mixes used in the
battery (e.g., the separator mix). Or, in the case of
FeS,, multiple lot numbers were being used for essen-
tially the same material; each time the material was
processed in a series of sequential purification oper-
ations, it was given a new lot number that made the
traceability task unnecessarily cumbersome. Exami-
nation of data that had been entered tor heat powder
showed inconsistencies in the lot numbering that
made the real identities of several lots uncertain. This
made traceability extremely difficult and raised seri-
ous questions as to the validity or usefulness of the
data. In addition, each of the manufacturing facilities
(EPIand GENDD) had its own lot-numbering system
which made relative comparison of data difficult
without some means of cross-referencing. In some

~instances, data for certain lots of material were

incomplete.

Data were being entered into the VAX system by
kevpunching information from data forms (DFx) for
the various materials, These forms were generally
lacking in specific instructions as to the manner in
which data were to be entered. Because of the poten-
tial for confusion, some of the data may have heen
compromised.

The traceability of materials data for specific SNs
vas being accomplished through use of the Materials
Lot Number (MLLN) DF shown in Figure 1. (This
traceability must be maintained for the life of (he
weapons program associated with the battery, which
can be in excess of 26 yr.) This DF containg lot-
number data for specific components and for some of
the mixes used in a particular SN of an MC battery.
Fields are provided for only some of the components
used in the mixes, In addition, more lot numbery are
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used for the pracessed FeS, than are really necessary.,
In short, the formis incomplete and inellicient.

A comprehensive evaluation of the MLN DI
stggested that a new approach was needed i the
entry and retrieval of materials property data were to
he facilitated and i inereased relinbility of the mate-
rials traceability were to be realized. Consequently, a
multistage eftort was undertaken to identify inade-
guacies in the current materials database and to
develop satislactory alternatives.

The objectives of the study were (o

« huprove the relinbility of the traceability of
materiads used in SNl -designed MC thermal
batterics,

o Simplify the current data entey/retrieval sys-
tem and eliminate annecessary paperwork.

o Reduce confusion by developing a systematic
lot-numbering system that could be ased by
both production facilities.

o« Overhaul the specification sheels (88s) and DR
associated with materinls and processes related
to the production of Li(SH/FeS, thermal bat-
Leries.

The new approach involved revision ol the cur-
rent DEs and, when necessary, development of new
ones. Bach of the DFs is associated with a materials
specification document, called an S8 drawing, Be-
cause of this, it was also necessary (o modily these
documents and, in some instances, to generate new
ones, 'T'he final archiving of the materials property
datais to be with the VAN computer in Dept, 2820 or
possibly at GENDD. The use of Dept., 2520's HP3000
computer was elected for temporary interim storage.
Computer sereen forms were developed for use with
this computer to facilitate data entry and review for
materials used in DOK Li(SD/Fes,, thermal batteries.
This report documents the results of that work.

Results and Discussion
IMAGE Database

Belore getting into a detailed discussion ol the
materials database, it is helpful to understand how
the IMAGE database lunetions, IMAGE is delined as
ac2-level network structure, as opposed to a hierarchi-
cal or relutional type, 'This is shown schematieally in
Figure 2,

The two types ol data sets in IMAGE are (D)
master data sets (eqz, Mstr. 1in Figare 2) and (2)
detail data sets, The bulk ol the information is
contained in the detail data sets, which contain data

items fully deseribing the materials of interest, The
datac items are the smalblest accessible data element
and are represented by values that can be alphanu-
meric, integer, or real numbers, (An example of a data
item for the maierials database would be the lot
number.)

The master data setls contain key-item values that
serve as indices for fast access Lo specific information
in one or more detail sets, Kach master entrv contains
information about related detail chains, including the
heginning and end, and the number of entries in the
chain, A chain is simply a series of pointers which link
together all detail-data-set entries having the same
value for a particular key item (e.g,, catholyte type).
The first entry in a chain is the chain head, IMAGE
automatically keeps track of the pointers necessary to
link together the entries in a chain,

Kach detail data sel has one or more key items by
which a data entry is identified or retrieved. Key
items also tie together related data entries which have
the same value for the key item. Key items act as links
for information in different data sets. This is illus-
trated in Figure 2 by arrows from Mstr. 2 to Detail Set
I and Detail Set 2, Mstr. 1, in comparison, is only
linked to the entries of Detail Set 1,

A schematic diagram of the database structure is
illustrated in Appendix A for materials based upon
the LiCLLKCl eutectic, The structure would be ex-
panded for other electrolytes (e.g., the LiCl-LiBr-LiF
eutectic) as they are added. Only the EB and
catholyte portions of the materials database would be
alfected as new electrolytes are added.

Ml v, Mste. N Mstr,
| |
| |
N VI « v
| Detail \I_)vt.uil /
LSet Set 2/
\\ / \ 7 '/

Figure 2. Fxumple of IMAGE Network Structure



Lot Number Designation

A consistent lot-numbering system was adopted
alter considering a wide variety of options, Incoming
material (e, chemicals that are used as received or as
ingredients in the various mixes) and mixes are to use
a h-digit code with the format YY XXX, The first two
clhirneters of the code (YY) represent the last two
digits of the calendar year and the last three digits
INNXN) represent the sequential lot number of the
material ordered in that calendar year. This system
provides up to a maximum of 999 lots in a calendar
vear. When individual batches of material are com-
bined into a master lot, an M suffix is added to the
a-digit code (e, YYXXXM),

Examples of incoming materials include: Li(Si)
alloy (used in the anode), FeS, (used in the cathode),
MgO (used in the EB mix), and heat powder. The
mixes include: catholytes, EBs, and electrolytes,

To turther identify the facility at which a mix was
prepared or where material was processed, a range of
ot numbers was exclusively assigned to each facility.
GENDD, for example, was assigned lot nuumbers 001
to 499 and EPI was assigned 500 to 999, Thus, a
catholyte lot number of 88010M gignifies the tenth
master lot of mix prepared at GENDD in 1988. (Such
allocations of lot numbers have the effect of halving
the maximum number of lots of material that can be
prepared or processed per vear by each facility, This
still provides an adequate margin for anticipated
needs, however,) This norenclature eliminates much
of the confusion or uncertainty associated with the
previous lut-numbering systems, because it is consis-
tent at hoth facilities,

Materials Lot Number DF

The first order of business was to replace the
current MLN DF with a gsimpler version. As shown in
Migure 3, tne approach that was taken was to provide
lot-data information for each of the four mixes used
in an Li(Si)/FeS, thermal battery, rather than for a
combination of components and mixes (see Figure 1).
he revised format provides the absolute minimum
number o entries necessary to describe the materials
that wre used in a particular SN of an MC battery.

The next order of business was to develop the
necessary hierarchy to obtain information on the
components that made up each of the four mixes,
Thisis ilustrated schematically in Figure 4, The heat
powder, for example, is composed of Fe and KCIO,, If
intormation is desired regarding the Fe that was used

inulot of heat powder, one refers to the DEF for the lot
ol e used in that lot of heat powder,

Similarlv, the catholyte —~lithinted in this
case-—contains FeS,, K13, and Li, O, 'The characteriza-
tion data for the lot numbers of these components are
obtained [rom their respoctive DI, ‘The EB, in turn,
is made up of MgQ and electrolyte, each of which hag
its own DF, Finally, the electrolyte is composed o
individual halides, These materials do not require a
DI per se, as they are purchased to SS drawings
which specify only purity., They are simply vacuum
dried before use, In effect, there is an implicit depen-
dence upon the vendor for the quality of these mate-
rials.

Thus, starting with the lot numbers for the four
mixes used in a hattery, one is able to trace the
individual components that went into any of the
mixes by linking through the material DFs, Moust of
the necessary DFs were alreacy in place at the time of
the study and only needed revision, In the case of the
EB and electrolyte materials, however, it was neces-
sary to create new DFs, The proposed database
scheme provides the maximum traceability of mate-
rials used in a particular SN battery. In addition, by
using MIRACLE on the VAX, it is possible to identify
other SNs of a given MC battery—-and other MC
batteries, as well---that were built with particular lots
of materias (i.e,, mixes as well as discrete compo-
nents),

Data Entry

Two basic modes enter information into the ma-
terials database, T'he first method involves filling out
paper DFs, This information is then keypunched onto
cards for processing by the VAX computer. The
second method involves the use of screen or CRT
forms, which are used with a terminal or computer
linked directly with the HP3000.

The first method, currently in use, is time-
consuming and inefficient and presents a risk of error
in the transcribing of data during keypunching. It has
the additional disadvantage that review of the data
requires assistance by someone who is qualified to
access the VAX materials database,

The second method is much simpler and faster,
and is preferred, as it allows real-time, interactive
access to the HP3000 for data entry. Read access to
any of the materials data is readily available to
anyone authorized (o use the HP3000. However, DOE
regulations prevent long-term (i.e, over a year) stor-
age of such data on the HIP3000.



| Dwg. Classification Level |
| UNCLASSIFIED |

(dtem ’ " |¥orm Completion Date Source Dwg - System [Type
! | MO DAY YR Code

H,[1Db [M[C| | | {1 [ [Tob] | | - | | | - 1] 1,|DSb|S], TIE/SC/GE | B

Part Number Suff [IMfr. Code

< O - O PO 1 O T I A —

Test Code |

Material Lot Numbers for Li(Si)/FeS2 Batt , TOEIHlLI,'

[Ttem [Mfr . Lot No. I

T, 0IDb [MjC] | | | | ], |LNb =11 .1
Serial Number SNb | | N
Date Code . [DMb_[ | | [,
Description B . I[D -
Incoming Lot Number of Li-S8i Alloy L|[S|b|b|b]lb | 111
Lot Number of Electrolyte Binder Mix E|B/b|b|b|b L L1
Lot Number of Catholyte Mix ] ClM|bib|b]b N
Lot Number of Heat Powder H|P|blbiblb | | | | | |

Notes:

1. Repeat non-standard identifiers including serial number and date code
as needed.

2. Lot numbers reported on this data form shall be consistent with lot
numbers reported on related material certification data forms.
Specifically, EPI shall use GEND lot numbers when material was
provided by GEND and vice versa.

3.

Data shall be trunsmitted in accordance with the formatting require-
ments of SC-M-72 0742A (GEISHA manual). For clarification, an entry
in the suffix position of the Mfr. Lot No. field (LNb) above is not
required; if no suffix applies, the standard entry terminator (,)
immediately follows the lot number in the transmission, e.g. LNb0OOOO1,
(For all identifiers above, b = blank space)

Distribution Instructions:

1.

Electronically transmit to SNLA, Data Operations Division, within ten

working days of lot acceptance and a copy retained by the
manufacturer.

One copy to GEND Buyer.

Release Tdentification [Engr. {Org. Date |Authorized Signature
|

|
| CRB | 2426 | 2/82 |

Cont. Suff. |Issue | X[B|Dwg. Classification Level |[Size|Oode Id|Dwg. Number
Z Fl | | |DF247720
...001 1 1] UNCLASSIFIED]| A 14213 |Sheet 1 of 1

Figure 3. Revised Materials Lot Number Data Form (DF347720)

|

|



S/NOOL........

e

[,I(Si) " E Catholyle 1
LN N
oo Pil??ku d
N LEes, 1N

e/ NXNXX

Heal Pwdr, 1

B T N
KC10, ‘I*r S
LN | LN lI'le'( h‘ | Mg O
. LN LN

Inc mningﬂ
I(* l,N
L

LN Lot Nurber

-']‘: l‘()(r ‘lAl'r‘. | MgO
JIN LN

Figure 4. Schematic Diagram Showing Linking of Materials Lot Data T'hrough

Data Forms

The screen forms used for data entry into the
HEH000 can be custem tailored for a given material.
The entry ficlds are highlighted when a screen form is
invoked. The type of entry for each field can be
specified to he alphanumeric (ASCID or numeric,
with a designated decimal format. The field can be
required, optional, or for display (information) pur-
poses only, I data entry into the the computer is
attempted when required fields remain empty, an
error message is displayed on the screen and the
empty required fields are highlighted.

The sereen forms also allow screening of entries to
be made for the various fields. If an improper entry is
attempted, the field is highlighted and a custom error
message is displayed to tell the operator the choices
that are permitted for that field, An improper decims!
format for a numeric field is similarly trapped. The
error-trapping capabilities of the screen forms (via
HI's V/3000 software) increase the integrity of the
materials database by avoiding the problem of incom-
plete or erroneous entry.

[n the case of electrolyte, KB, and catholyte
mixes, individual lots (batches) of material are com-
monly combined into a larger batch called a master
lot,
data for master lots, by allowing two options for
obtaining the chemical analysis of the master lot,

The use of screen forms facilitates the entry of

The first choice involves combining of individual
lots for which data exist in the database. The user
simply specifies the lot numbers of the individual
batches and the relative amounts of each that make
up the master lot, The master lot screen form is
shown in Figure 5. (This general form is used for any
mix that is blended into a master lot,) The composi-
tion of the master lot is then calculated programmat-
ically and the results are placed into the appropriate
chemistry fields of the screen master DF for that
particular mix (see, for example, Figure 13b, in the
next section).

(The hracketed fields become highlighted when
the screen form is activated, The names shown within
the brackets are those of the entry fields. V/3000
requires a unigue field name for each field.)

The alternate choice is to combine individual lots
of material that have not been previously analyzed.
The resulting master lot of material is then analyzed
as required by the particular DI and the results are
entered in the muster DEF. This approach, while
simpler, presents the possibility of compromising a
large quantity of material if' an individual lot is
sufficiently out of specification to cause the master lot
to be rejected.



Ahkkkhkk Ak RN ** k% *DATA FORM FOR MASTER LOTS OF MATERIAL**kkkkkkhhkdhdkhhhhdhk

DFF Number: DF[DFNUM )

Lot No. Amt., Kg Lot No.
[LN1 ] [AMT1 ] [LN14 ]
[LN2 ] [AMT2 ] [LN15 ]
[LN3 ] [AMT3 ] [LN16 ]
[ LN4 ] [AMT4 ] [LN17 ]
[LNS5 ] [AMTL ] [LN18 ]
[ LN6. ] [AMT6 ] [LN19 ]
[LN7 ] [AMT7 ] [LN20 ]
{L.N8 ] [AMT8 ] (LN21 ]
[ LN9 ] [AMT9 ] [LN22 ]
[LN1O ] [AMT10 ] [LN23 ]
[LN11 ] [AMT11 ] [LN24 ]
[LN12 ] [AMT12 ] [LN25 ]
[LN13 ] [AMT13 ] [LN26 ]

(NOTE Use xx.xx £

Master Lot Number: [MASTLN]

Amt., kg Lot No. Amt., kg
[AMT14 ] [LN27 ] [AMT27 ]
[AMT15 ] [LN28 ] [AMT28 )
[AMT16 ] [LN29 ] [AMT29 ]
[AMT17 ] [LN30 ] [AMT30 ]
[AMT18 ] [LN3L ] [AMT31 ]
[AMT19 ] [LN32 ] [AMT32 ]
[AMT20 ] [LN33 ] [AMT33 ]
[AMT21 ] [LN34 ] [AMT34 |
[AMT22 ] [LN35 ] [AMT35 ]
[AMT23 ] [LN36 ] [AMT36 ]
[AMT24 ] [LN37 ] [AMT37 ]
[AMT25 ] [LN38 ] [AMT38 ]
[AMT26 ] [LN39 ] [AMT39 ]

ormat for Amt fields.)

Press ENTER when form is completed.

Figure 5. Screen Data Form Used for Master Lots of Materials

If the same component lots are used for each of
the lots that make up the master lot-—e.g., the same
FeS, and EB lots for a catholyte—il is not necessary
to fill out a DF for each catholyte lot. In essence, the
master lot is treated as a large single batch, If differ-
ent lots of components are used [or the various
individual lots making up a master lot, a DF must
then be filled out for each lot. Only the lot number
fields, however, need to be filled oul in this case; the
chemistry fields are left blank, since the chemistry of
the master lot will be determined directly.

Main Menu—The main menu that appears
when the materials database is accessed is shown in
Figure 6. Selecting f1 allows the user to access infor-
mation regarding the materials that are used in a
particular MC number thermal battery; selecting f2 to
{5 allows access to information regarding the various
mixes; and selecting f6 allows access to information
regarding the various discrete components.

khkAkhkkhkhkhhhkhkhkkhkhkkk*MAIN MENU**********'k**************************t***

Select desired option and press Function Key.

f1 = MATERIAL LOTS
f2 = CATHODE MIX

f3 = EB MIX

fq = ELECTROLYTE MIX

£f5 = HEAT POWDER

£5 = DISCRETE COMPONENTS

£8 = EXIT PROGRAM

Figure 6. Main Menu [or Accessing Materials Database

15



Battery Menu—When f1 is selected from the
matn menw, the battery menu shown in Figure 7
appears. At this point, the user has a choice of
entering data (f5) or reviewing data (%6} for a partic-
wlar S/N of a certain MC battery. Or, he can list all of
the S/Ns in the database for a particuiar MC battery
(f7). For data entry, a screen version of the form in
Figure 3 appears.

Cathode Menu—The main cathode menu is
shown in Figure 8. The various options are displayet,
along with the SNL names and SS numbers of the
catholvte mixes for which information can be ac-
cessed via the materials database. Since catholyte
mixes are generally prepared in master lots, provi-
sions are provided for entering deta for a master lot
(2.

EB-Mix Menu—The main EB menu is shown in
Figure 9. It is very similar in format to the main

cathode menu. Currently, mixes based on the LiCl-
KCl, the all-Li ¢LiCE-LiBr-LiF eutectic) electrolyte,
and the low-melting tLiBr-KBr-LiF eutectic) electro-
Ivte are represented tn the KB portion of the materi-
als database.

Electrolyte Menu—The main menu for the
electrolytes is stuown in Figure 10. This menu is
similar to that of the main EB menu.

Heat Powder Menu—The main heat powder
menu ;s shown in Figure 11.

Discrete-Component Menu—The main menu
for discrete components is shown in Figure 12. Here,
data can be accessed for the components that make
up the various mixes.

The individual data forms for the various mixes
and components used in Li(Si)/FeS, thermal batter-
ies zre described in the following section.

rrrkh e khdt Ak Rt hadsteknerd#BATTERY MENUSR#khkhhddhhhrdhhrhdhdhathrrdtd

Select desired ontion and press Function Key.

£5 = ENTER material lot numbers for a particular battery S/N.

£6 = REVIEW material 1ot numbers for a particular battery S/N.

£7

LIST S/Ns for a particular HCxxxx battery.

[T X2 222283 £ 2

L

*

* DF344720 *

*

*

SIS 2212424

Figure 7. Main Battery Menu for Accessing Materials Data for a Particular Serial Number of an MC Bati -y



FhkkhkkhhhkhkhhhhhhXhrhkArhkhkhkkkk**Cathode MixeckrkhkkAkkhkhhhhhhhAAkhhkkhnka

Select desired'option and press Function Key.

fl1 = Enter materials data for an individual lot (DFxxx.(xx).
f2 = Enter materials data for a master lot (DFxxxxxM).
f3 = Review materials data for an individuui or master lot (DFxxxxxx).

f4 = List lot numbers for individual or master lots (DFXXXXXxX).

Mix Description DF # SNLA #
Unfused lithiated catholyte 382943 LC176D
Fused lithiated catholjte ‘ 379481 LC176B
Primary catholyte (Si0O2 EB) 379480 CT1l€62
All-Li catholyte #1 388204 XCT187B
Low-Melting, F-based crtholyte 389644 XCT190

Figure 8. Main Menu for Accessing Catholyte Data

Ak Rk Rk kAR AR A RN R TR I AR AR IR AR RARKKED MINOSA AR AR AR R A AR AR AR AR ARk Rk kA hh kR

Select desired option and press Function Key.

fl = Enter materials data for an individual lot (DFxxxxxx).

f2 = Enter materials data for a maste: lot (DFxxxxxM).

f3 = Review materials data for an individual or master lot (DFxxxxxx).

f4 = List lot numbers for individual or master lots (DFxXXxxxx).

Mix Description DF # SNLA #
MgO-based EB, 35% MgO, -60, LiCl=-KCl eut. 343183 EB119B
MgO-based EB, 40% MgO, -60, LiCl-KCl eiit. 370633 EB172

Sio2-based EB, 1.% Si02, -60, LiCl~KCl eut. 344843 EB118A
MgO-based EB, 35% MgO, -100, LiCl~LiBr-LiF 388207 EBl128C
Low-Melting, F-based EB 389646 XEB211

Figure 9. Main Menu for Accessing EB Data



“all, Lo . .o

AhEAKKKA IR Rk hhkhhk Ak kh*XE]lQCtrolyte Mixeskh xkhhidkkhkhknhxkhhhhhkk

Select desired option and press Function Key.

f1 = Enter materials data for an individual lot (DFxxxxxX).

f2 = Enter materials data for a master lot (DFxxxxxM).

f3 = Review materials data for an individual or master lot (DFxxxxxx).
f4 = List lot numbers for individual or master lots (DFxxxxxxx)}

Mix Description DF # SNLA #
LiCl-KCl eutectic (45%/55%) 343184  EIC
LiCl-LiBr-LiF eutectic (22%/68.4%/9.6%) 388205  XE33
LiBr-KR--LiF eutectic (57.33%/42%/0.67%) 343366  XE80

Figure 10. Main Menu for Accessing Electrolyte Data

Khkhkhhkhkkkkkkhhkhhkhkkhkhkkkr i kkrkkkHoat Powderrkkkxknkkkkkhhhhkhhhkkkhkk
Select desired option and press Function Key.
fl = Enter materials data for an individual lot (DFxxxxxx).

f2 = Review materiuls data for an individual lot (DFxxXxxxXx).

f3 = List lot numbers of individual lots (DFXXXXXXX).
Description DF #
Heat Powder 285835

Figure 11, Main Menu for Accessing Heat-Powder Data



hkkhkhkkkkhhkhkhkhkkkhkkkkkkkkkk*xk**Digcrete Components*******************!

f1

£2

£3

Il

f4

Mix Description

Purified FeS2, =-325+425 mesh
Purified FeS2, -325 mesh
Incoming FeS2

LiSi Standard Anode (44%/56%) -40+230 mesh
LiSi Thin Cell Anode (44%/56%) =-100+325 mesh

1,i20 =100 mesh
MgO

Fe

KC1l04

Enter materials data for an individual lot (DFxxXxxX).
Enter materials data for a master lot (DFxxxxxM).
Review materials data for an individual or master lot (DFxXXXxXX).

List lot numbers for individual or master lot: (DFXXXXXX).

DF #

370698
383017
344952
344953
370711
344940
344954
344796
388378

Figure 12. Main Menu for Accessing Data for Discrete Components

Data Forms for Mixes

All of the DFs have a number of fields in common,
These include the manufacturer’s code, the form
completion date, the material name, the SS drawing
number and drawing issue for the material, the lot
size, the lot disposition, and comments.

The issue of a drawing can be quite important if

the drawing has undergone any major changes. The
manufacturer’s code indicates the facility at which
the material was processed (e.g., GBV for GENDD
and EAY for EPI for catholytes). The form comple-
tion date is filled in automatically with the current

date. The material name refers {o the SNL name of

the material. For production purposes, however, the
SS number is necessary for proper identification of a
mix or component. The lot disposition indicates
whether the material meets all of the drawing require-
ments (A=Accept; R+ Reject). A comment field is
provided (o make important notes regarding the
material.

Catholyte DF—A typical form for a single batch
of catholyte is shown in Figure 13a for the fused,
lithiated version of the standard catholyte, 'I'he form
provides fields for the catholyte fot number and the
ot nunbers of the FeS,, KB, and Li,O used in the
catholyte,

The parameters used for characterization of the
fot are described on the form under CHIEMISTRY.

These are the minimu'u analyses deemed necessary
for proper qualification of the material. The chemis-
try required for a catholyte depends on whether it is
lithiated and whether it has been fused. During fusion
of the catholyte under argon (at 406°C for 16 h for the
standard LiCI-KCl-based mix), chemical reactions

coceur between the FeS, and Li,O to generate

Li,Fe,S,, Li,S0,, and LiFe,0,."

Analysis of water-soluble sulfate gives a measure
of the Li,50, that formed. Analysis of acid-soluble Fe
provides a measure of the extent of lithiation, since
the LizFe,S, and LiFe Og that form are soluble in
hydrochloric acid (HCI), while FeS, is not. The Mg
analysis is used to check for the proper content of
MgO-hased EB. The total S and total Fe analyses are
used to verify the FeS, content is correct.

The suffix field after the Part No. (i.e., SS379481)
provides information as to the FeS, used in the
catholyte. In the example shown, a —200 suffix indi-
cates a - 425 - 425 mesh FeS, material, while a -- 201
suffix indicates a — 325 mesh material.

The screen DF for the master lot of fused,
lithiated catholyte is shown in Figure 13b, A field is
provided to indicate whether the chemistry informa-
tion was obtained by direct chemical analysis of the
master lot or by programmatic calculation from the
chemistries and amounts of the component lots,
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kkk****DATA FORM FOR FUSED, LITHIATED CATHOLYTE (73.5/25/1.5) (DF379481 ) kkkkwkkkk
FIIPIHISINGLE LOTH##IIH#A

Part No./Suffix/Issue: 88379481-[SUFF]-[IS] Manufacturer’'s Code: [MCO ]

Form Zompletion Date (MMDDYY): [FDATE ] TC: LC Source Code: 8
Material Name: [MNAME ] Lot Disposition (A/R): [D ]
88 number of Material: [SS_NUM]
Catholyte Lot Number: [FSLIC ) CHEMISTRY
Std. EB Lot No.: [STDEB ] Total Iron, %: [TOTF]
Li20 Lot No.: [LI20LN) Total Sulfur, %: ([TOTS]
FeS2 Lot No.: [FES2_1) Acid-Sol. Iron, %: [HSOF]
Catholyte Lot Size, in kg : [SIZE ) Water-Sol. Sulfate %: [HSO04]
Magnesium, %: [MG ]
Comments: [COMMENTS )

Press ENTER when form is completed.

a. Single Lot

****MASTER DATA FORM FOR FUSED, LITHIATED CAY.OLYTE (73.5/25/1.5) (DF379481)k#%%%

-page 2-
Part No./Suffix/Issue: 8SS379481-[SUFF]-[IS] Manufacturer’s Code: [MCO ]
Form Completion Date (MMDDYY): [FDATE ] TC: LC Source Code: S
Master Catholyte Lot Number: [MCALN ] Master Lot Size, kg: [MLSIZ ]
CHEMISTRY

Total Iron, %: [TOFE]

Total Sulfur, %: [TOTS)
Acid-Sol. Iron, %: [HSOF]
Water-Sol. Sulfate, %: [HSO04)
Magnesium, %: [MG ]
Chemistry calculated or analyzed? (C/A): [C ]
Comments: [COMMENTS ]

Press ENTER when form is completed.

b. Master Lot

Figure 13. Screen Data Form for Standard, Fused, Lit' od Catholyte Mix (DF379481)



The correspuading paper DFg for the fused,
lithinted, standard cotholyte mix are shown in Appen-
dives 131 and B-2, Note that the names of the various
lields are fairly self-descriptive (e.g., TOTS for Total
sulfur), This makes it much easier when searching
the dutabase on the VAX. The currently used field
descripters such as AA, AR, AC, ete. (which are also
used on the computer printouts) do not alone ade-
quately describe the data. A copy of the DF must he
on hand to translate these 2-character codes into
meaningful information,

All the revised DFs for materials now contain the
necessary instructions and required information (in
the form of notes) for filling out the DFs, Thig avoids
having to refer to the respective SS drawings for such
instri ctions. These instructions and information were

lacking in the past and led to confusion, at times, as to

which information was to be entered into the various
fields.

EB DF—The screen DFs for a single lot and
master lot of standard EB are shown in Figures 14a
and 14D, respectively; the corresponding paper DFs
are shown in Appendices B-3 and B-4, Fields are
provided for EB lot number and lot size and the lot
numbers of the MgO and electrolyte that are used in
the mix.

The two entry fields for the MgQO are (1) the lot
number of the incoming (raw) material and (2) the
sublot number, which indicates which bag and can
were used. (Each-50 Ib bag of MgO is divided and
stored in five 10-1b cans.) The sublot number is a
3-character field where the first two digits indicate
the bag number; the third character is a letter from A
to £ which designates the can,

The only analysis required for the EB mixes is the
percentage of MgO. This is used to verify that the
binder (MgQO) content is within specification. The
drawing associated with the DFs of Figure 7a and 7b
specifies an MgO level of 35 with LiCI-KCl eutectic.
Other EB compositions with this electrolyte are han-
dled by stparate drawings. Similarly, the use of other
electrolytes requires the generation of new drawings,

Electrolyte DF—The screen DFs for a single
lot and master lot of electrolyte are shown in Figures
tha and 15b, respectively, for the LiCI-KCl eutectic
clectrolyte; the corresponding paper DFs are shown in
Appendices B-5 and B-6. In addition to the electro-
Ivte lot number, fields are provided for the vendor lot

numbers of the halide components (LiCl and KCI, in
this case). Since the drawings for the halide salts
permit a number of sources, a suffix field is provided
on the DF to allow traceability to the vendor. For
example, a suffix of —200 in the LiCl suffix field
indicates that the material was manufactured by J. ",
Baker Chemical Co.; a suffix of —201 indicates that
Fisher Scientific was the vendor.

The required chemistry fields will vary for each
electrolyte, depending on the composition. The DF
for the LiCl-KCl eutectic electrolyte, for example,
only requires LiCl analysis, since KCl can be ohtained
by difference. In comparison, the DF for the LiCl-
LiBr-LiF eutectic (all-Li) electrolyte requires analysis
for “¢ Cl, “¢ Br, and © F. Similarly, the DF for the
LiBr-KBr-LiF eutectic (low-melting) electrolyte re-
quires analysis for “¢ K, . Br, and “c F. The analyses
that are specified are the minimum required to qual-
ify the material,

Heat Powder DF—The screen DFs proposed
for heat powders are shown in Figures 16a and 16h.
(These forms are only tentative and subjact to change,
depending on the outcome of heat-pellet ignition
studies currently underway.) The first part of the
form (Figure 16a) contains fields for tester informa-
tion. A suffix field is provided to indicate the heat
powder composition. Fields are provided for the lot
number and vendor number of the heat power, as well
as the lot numbers of the Fe and KClO, used in the
heat powder.

Fields are provided for the mean and standard
deviation of the required physical properties of stan-
dard pellets made from the heat powder, along with
the associated disposition fields. This differs radically
from the format used in the original multipage forms,
where the masses and physical dimensions of each
individual test pellet were recorded.

The second part of the DF (Figure 16b) involves
the ignition properties of the heat pellets (i.e., the
ignition sensitivity and burn rate.) The final statisti-
cal method that is to be used for this form is uncertain
at this time, but will most likely involve a standard
prohit® or Bruceton®, or possibly a modified Bruceton.
Fields are provided for recording the burn rate when
a successful ignition is achieved, and the overall
average burn rate. Fields are provided for the 50,
and 907 fire levels, which are required by the heat-
powder drawing.

5}11
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Ak kkk Kk kkkDATA FORM FOR STANDARD EB (65% E/35% MgO) (DF343183)*kkkkikhkkhkk
BAHHABHSINGLE LOTHAHEAY

Part No,/Suffix/Issue: 88343183-200~[1S] Manufacturer’s Code: [MCO ]
Form Completion Date (MMDDYY): ([FDATE ) TC: EB Source Code: S

Material Name: [MNAME ]
53 Number of Material: [SS_NUM])
EB Lot Number: [SEBLN ] Lot Dispositicn (A/R): [D ]
Std.-Electrolyte Lot No.: [STELLN]
MgO Incoming Lot No.: [MGOI )
MgO Sublot Number: [SUB ) CHEMISTRY
EB Lot Size, in kg: [SIZE ] MgO, %: [MGO ]

Comments: [COMMENTS ]

Press ENTER when form is completed.

a. Single Lot

** %% *x*MASTER DATA FORM FOR STANDARD EB (65% E/35% MgO) (DF343183)%kkaw*

~-page 2-

Part No./Suffix/Issue: SS343183-200-[IS] Manufacturer’s Code: [MCO )
Form Completion Date (MMDDYY): [FDATE ] TC: EB Source Code: S

Master EB Lot Number: [MEBLN ) Master Lot Size, kg: [MLSIZE]

CHEMISTRY
MgO, %: [MGO ]
Chemistry calculated or analyzed? (C/A): ([C ]

Comments: [COMMENTS )

Press ENTER when form is completed.
b. Master Lot

Figure 14. Screen Data Form for Standard Electrolyte-Binder Mix (DFF313183)



kkhkkkkxk*kDATA FORM FOR LiCl-KCl EUTECTLC (45%/55%)

(DF‘]43184)**********

BEAHBHHSTINGLE LOTFA#ARER

Part No./lssue/sSutfix:
Form Completion Date (MMDDYY):

$5343184-200~-[18 )
[ FDATE )

Manufacturer’s Code: [MCOD]

TC: EU Source Code: §

Material Name: [MNAME ] Lot Disposition (A/R): [D ]
84 Number of Material: [SS_NUM]
Electrolyte Lot Number: [STELL )
Licl vendor Lot Number: [LICLLN]-[SUl
K¢l Vendor Lot Number: [KCLLN ]-=[SU2 ] CHEMISTRY
Electrolyte Lot Size, kg: [SIZE ] Licl, %: [LICL]
Comments: [COMMENTS ]

Press ENTER when form is completed.

a. Single Lot

Krhkhh kAt A *MASTER DATA FORM FOR LiCl-KCl EUTECTIC (45%/55%) (DF343184)kkkkkkhkk
-page 2~

Part No./Issue/Sufftix:

' 55343184-200-[1S])
Form Completion Date (MMDDYY):

[ FDATE ] TC: EU

Manufacturer’s Code: [MCOD]
Source Code: S

Master Electrolyte Lot Number: [MELLN | Master Lot Size, kg: [SIZE ]
CHEMISTRY
Licl, %: [LICL]
Chemistry calculated or analyzed? (C/A): [C ]
Comments: [COMMENTS ]

Press ENTER when form is completed.

b. Master Lot

Figure 15. Screen Data Form for Standard LiCEKCT Bleetrolyte (DF343184)



KR AR R RNKANARRKAN ARk **DATA FORM

suftix Compn.
-200 88/12
Part No./Suffix/lssue: 265866~[SUFF]-[1S] -201 86/14
: -202 84/16
Form Completion Date (MMYYDD): |[FDATE ) Manufacturer’s Code: [MCOD)
Source Code: § Tester: [TESTER]-{S]
Tester Serial No.: [TESTSN] Adapter Serial No.: [ADAPTR)
Heat Powder Lot No.: [HTPWDR] Total Mixing Time, hr: [MT ]
Heat Powder Vendor Lot No.: [VENDORLN] lron Powder Lot No.: [FELN
Weight This Lot, kg: [WT ] Potassium Perchlorate Lot No.: [PPLN
Disposition (A/R)
Average Calorigic Output, cal/g: [AVGCAL] +/- [STD1] [D1]
Average Gas Evolution, ml/g: [AVGGAS] +/~ [8STD2] [D2]
Average Breaking Strength, lb: [AVBK] +/- [8TD3) (D3]
Pellet Pressing Force, tons: [PRES]

COMMENTS :

[ COMMENTS

Press ENTER when this page of fornm

a. Physical Properties

is completed.

FOR HEAT POWDER (DI2858735 ) kkkkhkdkhhhhhdhhAkk ko

]
]
:

** %A ¥IGNITION-SENSITIVITY/BURN-RATE DATA FORM FOR HEAT POWDER (DF285838)%w%hx

Part No./Suffix/Issue:

265866~ SUFF |~(1IS]

Form Completion Date (MMYYDD): [FDATE ] Heat Powder Lot No.: [HTPWDR]
Burn Burn
Rate, Rate,
Joules Fire (Y/N) in/s Joules Fire (Y/N) in/s
[dl ] [F1) {BR1 ]} [T15 ] [I5] [BR15] 50% Fire Level!
[J2 ] [(F2) [BR2 ) [J16 ] [16] [BR16) [FIRE50) joules
[J3 ] [F3) [BR3 ] [J17 ] [17) [BR17]
(T4 ] [F4) {BR4 ) [J18 ] [18) [BR18] 90% Fire Level:
[J6 ] [F5) {BRS ) [J19 ] [19] [BR19) [FIRE90] Jjoules
[J6 ] (F6] (BR6 ] (J20 ] [RO] [BR20)
[J7 ] (F7] [(BR7 ] [J21 ] [R1] [BR21] Avg. Burn Rate!
[J8 ] [F8] [BR8 ] [J22 ] [(R2] [BR22) [AVGBRR) +/-
[J9 ] (F9) [BR9 ] (J23 i [R3] [BR23] [BRRSTD] in/s
[J10 ] (I0] [BR10) [T24 ] [R4] [BR24)
(J11 ] (I1] [BR11] (J25 ] [R5 ] [BR25] Comments:
(J12 ] [r2] {BR12) [J26 ] [R6] [BR26] [COMI
(J13 ] [13] [BR13) | [J27 ] [R7) [BR27] [cOoM2
[(J14 ) [I4) (BR14) [T28 ] [R8] (BR28 ] [ coM3
Press ENTER when thls page of form is completed. [ CcOM4

b. Ignition Properties

Figure 16. Screen Data Forms for Heat Powder (DF28683H)
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Data Forms for Discrete
Components

Purified FeS, DF—Over the years, the
particle-size range of Fes, used in SN1 catholytes has
varied considerably, Today, all of the FeS, used in our
catholytes is purified to remove SiO, and oxidized-
iron impurities, In the past, unpurified FeS, was also
used, Beeause of the wide range in properties, it was
necessary to develop ndrawing for cach of the Fes,
materials used, Currently, we are using purilied Fes,
with two different particle sizes: - 320 + 4256 mesh
aned 325 mesh,

The sereen DEs for the - 320 mesh purified FeS,
are shown in Figures 170 and 17b; the corresponding
paper DEFs are shown in Appendices B-7 and B-8.
Fields are provided for the lot number of the purified
e, and the Tot number of the incoming tunpurified)
FeS, used as the starting material. Since the purifi-
cation may be carvied out at elevated temperatures, a
field is provided for the leach temperature used.

Four fields are provided for the chemistry of the
purified FeS... The sum ol totad Fe and total S defines
the pyrite content, The acid-insoluble residue is a
measure of any acid-insoluble impurities, such as
silica. And the acid-soluble Fe is a measure of any
oxidized iron compounds that may be present,

The sulfix field after the part number is used to
indicate which purification process is employed and
the size of the FeS, feed material, A suffix of —200 iy
used “or coarse (e, b0 mesh) FeS, that is sub-
weted to neacofluorie acid (HF) leaching for silica
removal, A sufix of 201 is used for the same
material purtfie. by flotation, which involves physical
removal of the silica, In both cases, the coarse mate-
rind must first be ground to - 326 mesh before puri-
lieation, A suffix of --202 is used for fine (--32H
meshy FeS, that is HE leached, while — 203 is the
flotation-treated counterpart. In all cases, the FeS, is
also treated with HC for vemoval o oxidized-iron
impurities,

Incoming FeS, DF—The screen DF {or the
incoming (unpurified) FeS, is shown in Figure 18; the
corresponding paper DI is shown in Appendix B-8,
Fields nre provided for the incoming lot number and
the vendor's ot number, The chemistry requirements
are somewhat similar to those for the purified FeS,, in
that both DFs require total Fe, total 8, and acid-

insoluble residues The total Fe 4 total S (IfeS,
purity) must. he at least 85" for the FeS, (o be
neceeplable,

Additionn! fields are provided for the total metal-
lic impurities and the percentage of particles greater
than the coarse limit established by the S8 drawing.
The limit is different for the two different sizes of
materials permitted by the drawing.

A suffix field is used tu distinguish between the
two sizes for the incoming FeS,. A — 200 suffix is used
for coarse material that may be used from three
different sources: —5H0 mesh (source 1), - 60 mesh
{source 2), and - 60+ 200 mesh (source 4), A - 201
suffix is used for fine (- 3256 mesh) material that has
only a single source,

MgO DF-—"The screen form for incoming MgQ) is
shown in Pigure 19¢ the corresponding paper DI iy
shown in Appendix B-10. Fields are provided for the
incoming lot number, sublot number, and vendor's lot
number, The incoming lot number refers to a single
lot of material that will contain multiple 50-1h bags.
Once opened, a bag is divided and stored in five [10-11)
cans. A bag (or, more appropriately, a can) is consid-
ered a sublot and is given a 3-character code: the first
two characters correspond to the bag number and the
third character is a letter from A through E which
designates the can; a representative sublot number
could be 40A, The size specified in this form is for the
sublot,

The chemistry fields of the form refer to the MgO
after it has been baked at 600°C for 4 h, and include:
“ total metallic impurities, “¢ water, “« COy, loss on
ignition, and BE'T surface area. The loss on ignition is
especially useful as a parameter for the amount of
hydroxide and carbonate that were present in the
sample,

Li,O DF—"The screen DF for Li,O is shown in
Figure 20; the corresponding paper DF is shown in
Appendix B-11, Fields are provided for the lot num-
ber and vendor's lot number. Since the vendor's lot
number can be guite long, in some cases, a note was
added to the form to use the comment field, if
necessary, for this information.

The chemistry of the Li,0 is defined by the
Li,0, ¢ total metallic impurities, and whether the
x-ray diffraction pattern matches that of the stan-
dard,



Kkkkkkkhh*A¥DATA FORM FOR PURIFIED FeS2 (=325 Mesh) (DF3830L7)%kkkrkdnhhikk
#HH#HHHSINGLE LOTHHAHAHNA

part No./Suffix/Issue: S8383017-[SUFF]~[1I8] Manufacturer’s Code: [MCOD]
Form Completlion Date (MMDDYY): [FDATE ] TC: IP Source Code: 8

Material Name: (MNAME ] Leach Yenmp., deg. C: [LT)]
SS Number of Material: [SS_NUM
(

J

Purified FeS2 Lot Number: FES2P ]

Incoming FeS2 Lot Number: [FES2I ] Lot Disposition (A/R): ([DI1]
]

FeS2 Lot Size, in kg: [SIZE

CHEMISTRY
Total Iron, %: [TOTF)
Total Sulfur, %: [TOTS]

Acld~Insoluble Residue, %: [HISR]
Acid-«Soluble Fe, %: [HSOF]

Comments: [COMMENTS ‘ 1

Press ENTER when form is completed.

a Single Lot

 kkX*k*k**MASTER DATA FORM FOR PURIFIED FeS2 (-325 Mesh) (DF383017)%kkkkku

-page 2~
Part No./Sufflix/Issue: $8383017-[SUFF]-(IS] Manufacturer’s Code: [MCOD]
Form Completion Date (MMDDYY): [FDATE ] TC: IP Source Code: S
Master FeS2 Lot Number: [MLOT ] Master Lot Size, kg: [MSIZE ]
CHEMISTRY
Total Fe, %: [TOTF]
Total S, %: [TOTS]
Acid-Insol. Residue, %: [HISR]
Acid-Soluble Fe, %. [HSOF]
Chemistry calculated or analyzed? (C/A): [C ]
Comments: [COMMENTS )

Press ENTER when form is completed.

b. Master Lot

Figure 17. Screen Data Form for Purified - 326 Mesh FeS, (DF383017)



AR A K kKR AR XDATA FORM FOR INCOMING (UNSL14ED, UNPURIFIED) FeS2 (DFI44952)%%kkkkkrx

Part No./Suffix/Issue: 88344952-[8UFF|-[18) Manufacturer’s Code: [MCOD]
Form Completion Date (MMDDYY): [FDATE | TC: ID Source Code: §
Materlal Name: [MNAME |
88 Number for Material: [885 NUM]
Incoming Lot Number: [INLN ] Lot Disposition (A/R): ([DI]
0
]

Vendor’s Lot Number: [VENDLN
Lot Size, kg: [SIZE

CHEMISTRY
Total Iron, %: [TOTF] Total lron + Total S, %: [PUR |
Total Sulfur,%: [T0TS] (NOTE: This is calculated.)
Acid-Insoluble Residue, %: [HIRE] Amt. Greater Than Coarse Limit
Total Metallic Impurities, %: [TMIM] on Particle Size, %: [|PSLM]

Comments: [COMMENTS ]

Press ENTER whan form ls completed.

Figure 18, Screen Data Form for Tncoming (Chipurified) FeS, (DF344052)

Khhk Kk hkkhkhkhkkkhkkhkh ¥k kDATA FORM FOR MO (DF344954 ) khkshkdorhsdkdhdhdodohhhdhddk sk

Part No./Suffix/lssue: $58344954-200-(IS] Manufacturer’s Code: [MCO ]
Form Completion Date (MMDDYY): [FDATE ] TC: MO Source Code: S

Material Name: [MNAME |
SS Number for Material: [SS_NUM]
Incoming Lot Number: [MGOI ] Lot Disposition (A/R): [DI]
Sublot (Bag) Number: [SUB |
Vendor Lot Number: [VENDLN ]
Sublot Size, kg: [SIZE |

CHEMISTRY
Total Metallic Tmpurities, %: [TMIM)
Water, %: [H20 |

Carbon Dioxide, %: [CO2 ]
Loss On Ignition, %: [LOI ]
BET Surface Area, sq m/g: [BET ]

Comments: [COMMENTS 1

Press ENTER when form ls completed.

Figure 19, Scercen Bata Form for Incoming (Unhaked) MO (D194 096.0)



WHAN ARk AN AN NN CDATA FORM FOK L1200 (DFI44940) % hhkkkhhahdhhkhhkoh

Part No./Suffix/Issue!
Form Completion Date (MMDDYY):

Material Name: [MNAME )
88 Number of Material: [SS_NUM)
Li20 Lot Number: [LI20L )
Size, kg: [SIZE ]
Vendor’s Lot Number: [VENDORLN]*

99344940-200-~ L4
| FDATE

Manutacturer's Code: [MCOD)

¢y 1O Source Code: 8
CIEMISTRY )
Li20, %: [LI20)
Total Metallle Impurities, %$: [TMIM]
Does X-ray Diffraction Pattern Match .

JcpDg 12-2547 (A/R): [XR]

Lot Disposition (A/R): [DIL]

Comments: |[COMMENTS

Press ENTER wh

. form ls completed.

* Use COMMENT field for Vendor’s Lot Number, 1f necessary.

Figure 20. Screen Data Form for Li,0O (DEFE344040)

Anode DFg—Screen DFs for the two type of

Li(S)) anode material used in SNL thermal batteries
are shown In Figures 21a and 21h; the corresponding
paper DFs are shown in Appendices B-12 and B-13,
T'he first screen form (Flgure 14a) describes the
coarse (40230 mesh) LI(SD used in our power
hatteries, Flelds are provided for the lot number and
the vendor's lot number, ‘

The chemistry of the Li(S{) is defined by the ‘.
Bd, 0 SL Y 0, and Y total metallle impurities. The
amount of material that {8 — 230 mesh after sleving
murt ulso be wpecitied.

"I'he screen furm for the finer (— 100+ 326 mesh)
L8 that is used in thin-cell batteries (Figure 14b) s
much like that for the coarse material (Figure 14a),
except that the amount of -- 326 mesh materal after
sieving must be noted,

Fe Powder DF—The screen DF for the Fe
powder used In heat powders is shown in Figure 22;
the corresponding paper DF {s shown in Appendix
B-15, Fields are provided for the lot number and
vendor's lot number,

T'he data for the Physical Properties and Chem-
istry sections are normally provided by the manufac-
turer, as is the Fisher Sub-Sieve Size datum. This
lutter physical property is determined by measuring
the pressure across a packed bed of powder, and

U8

mukes n number of assumptions as to the particle
shape and packing, 'U'his information is of only limited
value, Because of this, three fieldy are provided under
the Particle-Slze Analysls section to define the rela-
tive distribution of the powder ns measured by a
standard sedimentation technique (e, Sedigraph).
The particle sizes at 26, K0, and 76 cumulative
mans percentages can be used to generale a nominal
profile of the relatlve distribution of the Fe powder,
This can be quite useful when trying to track down
causes for differencos in burn rates among different
lots of heat powder,

KC10, DF—="The screen DI for the KCIO, used
[n heat powders is shown in Figure 23; the correspond-
ing paper DF s shown in Appendix B-16, Plelds are
provided for the lot number and vendor's lot number.
The data for the chemistry of the KCIO, are normally
provided by the manufacturer. The current DF for
the heat powder contains a fleld for the particle size of
the KOO, This is determined by o modified
turhimetrie technique, The new screen form also
containg fields for particle-slze analysis by the sedi-
mentation technique, us iy wpecified in the screen
form for the Fe powder (Flgure 15). 1t is planned to
record both types of information until correlations
can be made hetween them for heat-powder charac- .
lerization purposes,



*%*DATA FORM FOR STANDARD ANODE (-4G+230 Mesh, 44% Li/56% Si) (DF344953)#%%%

Part No./Suffix/Issue: 88344953-200~(1S] Manufacturer’s Coda: [MCOD]
Form Completion Date (MMDDYY): [FDATE ] TC: LS Source Code: &
Material Name: [MNAME )
88 Number for Material: [89 NUM]
Anode Lot Number: [ANLN o
Vendor Lot Number: [VENDLN ] Lot Disposition (A/K): [DI]
Anode Lot Size, in kg: [SIZE )
PARTICLE~-SIZE ANALYSIS CHEMISTRY
Rel. amt. of =230 Mesh After Sieving, %: [M230] Lithium, %¢ (LT ]
silioon, %: ([SI ]
oxygen, %: [02 ]
Total Metallic Impurities, %: [TMIM]
Comments: [ COMMENTS ]

Press ENTER when form is completed.

a. --40-+ 230 Mesh Material (DF344953)

***DATA FORM FOR THIN-CELL ANODE (~-100+325 Mesh, 44% L1/56% S1i) (DF370711)*%*

Part No./Suffix/Issue: S8370711-200~[IS] Manufacturer’s Code: [MCOD )
Form Completion Date (MMDDYY): [FDATE ) TC: LS Source Code: S
Material Name: [MNAME )
38 Number for Material: [SS_NUM)
Anode Lot Number: [ANLN ]
Vendor Lot Number: [VENDLN ] Lot Disposition (A/R): [DI]
Anode Lot Size, in kg: [SIZE )
. PARTICLE~-SIZE ANALYSIS CHEMISTRY
Rel. Amt. of -325 Mesh After Sieving, %: [M325) Lithium, %: (LI ]
Silicon, %: [SI )
Oxygen, %: (02 )
Total Metallic Impurities, %: [TMIM)
Comments: [COMMENTS )

Press ENTER when form is completed.
b. -~100- 325 Mesh Material (DF370711)

Figure 21. Screen Data Forms for Li(Si) (44 Li) Anode Materials
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ErkkdiiRakri i e etk 22%DATA FORM FOR Fe POWDER (DF344796)*kdkkkkkrhkhhhkhahkhhhxk

Part No./Suffix/Issue: SS344796-200-[{IS]} Manufacturer’s Code: [MCO ]

Form Completion Date (MMDDYY): [FDATE ] TC: FE Source Code: S
Material Name: [MNAME | Lot Size, kg: [SIZE |}
SS Number for Material: [SS_NUM]
Incoming Lot Number: [INLN ] Lot Disposition (A/R}: [DI}]
vendor’s Lot Number: [VENDLNO }
PHYSICAL PROPERTIES CHEMISTRY
Green Strength, psi: [GRST] Total Iron, %: [TOTF ]}
$ -325 Mesh: [P325]} Metallic Iron, %: [MEFE ]

£ +100 Mesh: [P100O] Wt. Loss on H2 Redn., %: [WTLS]
Appar. Density, g/fcc: [ADEN]

PARTICLE~-SIZE ANALYSIS BY SEDIMENTATION FISHER SUB~SIEVF SIZE
Particle Dia. 8 25 Cum. Mass %, micromns: [DI25] Avg. Dia. from Fisher
Particle Dia. € 50 Cum. Mass %, microns: [DIS50] Sub-sieve Sizer,
Particle Dia. @ 75 Cum. Mass %, microns: ([DI75] microns: ([FSZ }

Comments: [COMMENTS }
Press ENTER when form is completed.

Figure 22. Screen Data Forr for Fe Powder (DF344796)

kkkkkrkRkker ke 2kDATA FORM FOR KCl04 POWDER (DF388378)%tkkawkkkthkkahkhhhhkid

Part No./Suffix/Issue: SS388378-200-]{1S} Manufacturer’s Code: {MCOD )

Form Completion Date (MMYYDD): {[FDATE ] TC: XX Source Code: S
Material Name: [MNAME ) Lot Size, kg: [SIZE ]
SS Number of Material: [SS_NUM]
Incoming Lot No.: [INLN |} Lot Disposition (A/R): [DI]
Vendor‘s Lot No.: [VENDLNO !
CHEMISTRY
Moisture, %: [H20 ] Sodium, as ¥ NaClO4: ([NA ]
Chlorides, as % XCl: [KCL ] Ca and Mg Salts, as % Oxides: [CAMG)
Chlorates, as % KCl03: [KCLO] Water Insoluble Material, %: {WINS])
Hypochlorites, %: [CLO ] pH of Water Solution: [PH ]
Bromates, as % KBr03: [KBRO] KC1lC4 Assay, %: ([ASSY ]
PARTICLE~SIZE ANALYSIS BY SEDIMENTATION TURBIMETER PART. SIZE
Particle Dia. € 25 Cum. Mass %, microns: [DI25] Avqg. Dia. from Modified
Particle Dia. @ 50 Cum. Mass %, microns: [DIS50} " rbimetric Measurement,
Particle Dia. @ 75 Cum. Mass %, microns:  [DI75] .crons: [FSZ ]}
Comments: [COMMENTS ]

Figure 23. Sereen Data Form for KU, Powder tDEF383378)



Data Qualification

Onee the data have been entered into the mate-
rials database, they will be certitied by the Quality
Control QU representative from GENDD  hefore
they are archived. This wos not done in the past and
contributed to the current problems encountered
with the database. The QU representative will “lock™
or secure the database and examine the data tor any
inconsistencies te.g., numbers out of range). Once the
integrity of the data has been assured. the QC repre-
sentative will then notity the HPA000 database man-
ager that the data can be electronically transmitted
tor archiving. {Initially, the data were to be formatted
i a special manner (e, GEISHA-coded). The final
data tormat tor archival purposes has not been de-
cided at this time.l A special tield on ecach of the
screen DEFs indicates whether <he data for that mate-
rial have been transmitted tor archives.

Data Retrieval

Materials data can be stored on the HPR000 for
up toa vear. Anvone wanting materials data tor mixes
ar  batteries can  readily access the intormation
through the HPR00W, However. aceessing data that
are older than this will require assistance from the
database manager at the archives location tmost
probably GENDD). Accessing the materials database
on the HP 0w involver the same sereen forms that
are used ¥or entering data tie., Figures 60 230

Data Editing

Editing ot any of the data in the materials data-
hase 1= periormed while in the data-retrieval mode, as
deseribed above, Only those persons that have "write”
capahility can edit the data. The database manager
contrals the capahilities ot all the persons that have
aveess to the materials database. Most users will have
“read onhv”T aceess,

Modification of the Database—"The existing
sereen torms and associated fields are easily modilied
by running HP's FORMSPEC and then recompiling
the databuase. However, tor the maditied sereen forms
to nteract properiyv with the database will require
appropriate changes to the TRANSACT code that
does the actual data entry and retrieval from the
materials database, New sereen forms can he added to
the materials database, as needed, by similar proce-
dures. The corresponding paper DEFE< must also be
appropriately moditied, 1o maintain overadl consis-
teney tor the database,

Implementation

The materials database has been successtully
irnplemented at KPLand now contains materials data
for two MC production LitSiy/FeS, thermal batteries.
No serious problems in implementation were encow -
tered atter the operators were properly trained in e
use ol the database.

Conclusions

A network-tvpe database (based on HP's IM-
AGE) was developed for storing the physical- and
chemical-characterization data for the materials used
in the construction of production Li(Si}/FeS, thermal
batteries designed at SNL, with the goal of ensuring
materials traceahility over the lifetime of the weapons
programs associated with the batteries. This period
an exceed 25 vr,

The existing materials database was deficient,
incomplete, paper intensive, and contained inconsis-
tencies in the manner in which materials were as-
signed lot numbers. Portions of the archived data
were compromised as a result of the lack of any
quality assurance associated with the database after
data entry. It was generally not possible to trace
materials used in the MC batteries without consulting
with a number of people at the various production
agencies and sorting through large amounts of data
stored on paper.

The new database was designed to use screen
(CRT) data forms in conjunction with an HP3000
computer (in lieu of paper data forms) for the entry,
retrieval, and editing of data. The data are to reside
on the HP300U for up to a vear betore thev are
archived on a VAX at SNL or the production agency.
Befure electronic transtfer and archiving, the data will
he checked for integrity by a quality assurance repre-
sentative trom GENDD.

Custom screen forms were designed for each of
the mixes (e.g., a catholvte) used in the battery, and
the discrete components (e, FeS.,» that make up the
mixes. The screen torms have buili into them the
capability of trapping ervors, which further enhances
the integrity of the data. The use of menu-driven
screen forms greatly facilitates the use of the materi-
als database.

A key aspect of the materials database was the
adoption of a uniform lot-numbering system for all
the various materials. This consists of a d-character
cade tYYNXXN) where the first two digits (YY)
represent the last two digits of the current vear and
the last three digits (XXX represent the sequential
lot number of the material ordered in that calendar



vear. An M-suftix is added to the 5-character code in
the case of a master lot (e.g., YYXXXM),

'I'he materials database ties the serial number of a
particular MC battery to the lot numbers of the four
mixes that are used in that battery: cathode, separa-
tor, unode, and heat powders. Each of these, in turn,
is tied o the lot numbers of the discrete components
that make up the respective mixes. This allows trace-
ability of all of the materials used in a battery.

The materials database was successfully imple-
mented at EPl with little or no difficulties, after
proper training of the users,

s
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APPENDIX A

Schematic Diagram of the IMAGE
Materials Database Structure
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APPENDIX B

Paper Data Forms for Materials Used
in Li(Si)/FeS, Thermal Batteries



| Dwg. Classification Level |
| UNCLASSIFIED

Ivem [Form Completion Date |Source Code|Dwg. System|Type
MO DAY YR | 1 |
| {1DbSS870481 TDb| | | = | | | - | | |,|DSbIS|, __|TIB/SC/GE | A
Part Number  Suf. Issue [M{r. Code |
PNbSS370481-| | | | - | [ |, |MFb| | | |,] S
Test Cnde
Lithiated Catholyte Mix (Fused) (78.65/26/1.6): Batch Data TCb |L|C|,|
|Ttem "[Batch No., Cath. | )
T, |IDbSS379481, |LNb| | | | | | , [SNb[0]0[0]0]0[0]0[0],
: o
|Batch Size, Cath. | Units [|I|D _ _ __ [|Value
| | |/
el KG SITJZ|E|blb | | .| | 1/
| . /17077177
|Batch Disposition (A or R) o {plIysiplb\b | /11111111

|

|

|

|

|

|

| , |
|Process lot number for Iron | |
|IDisulfide, Sized and Purified | |
|

|

|

|

|

|

|

| (from DF383017 or DF370698) P|Plblblbjb | | | | | ]

|

|Lot Number of Electrolyte-Binder |

IMix (66/35) (from DF343183) E|B|blblblb | | | | | |.

|

|[Lot Number of Lithium Oxide |

| (from DF344940) [Li0]blblblb | | | | | |
NOTES:
1. Batches shall be numbered consecutively within a calendar year,

w0

Example: YYXXX

YY
XXX

last two digits of calendar year
sequential batch number manufactured within a calendar
year (see note 2 below).

nou

Batch numbers from 001 thru 499 are assigned for exclusive use by GEND
and from 500 thru 999 are assigned for exclusive use by Eagle-Picher
Ind., Inc., Joplin, Mo. Entries in the manufacturer’s code field
(MFb) shall be GBV for GEND or EAY for Eagle-Picher, Ind., Inc
Joplin, Mo.

Master lot numbers (see pg. 2) shall use the same numbering convention
as for batch mixes except an "M" suffix shall be used.

Example: YYXXXM

Comment information that is entered into the SNLA, Dep. 2620 HP3000
system shall be transferred to the SNLA PTD system in GEISHA format
using non-standard ID’s starting with COMl1bb, COM2bb, COM3bb, etc.,
upto COM8bb. The contents of each ID shall be 8 characters maximum.
The requirements of SC-M-72 0742A are applicable. (b = blank space)

In part number field suffix use a -200 suffix if the iron disulfide in
this batch was processed using SS883017 and -201 if 8S37080AR was used.

Release ldentification|Engr.|Org.|Date |Test Agency | Authorized>gY§ﬁiLdf5

| | | |
J' LH  |2825| 3/87 |

Cont. Sufl . |Issue Dwg. Classification Level [Size|Code Id|{Dwg. Number
Mbl | | | |IDF370481
I |_UNCLASSIFIED]| A | 14213 |[Sheet 1 of 2

s




 bwg. Classification Level |
UNCLASSIPFIED |

44Ltéﬂl [Form Completion Date [Source Code|Dwg,, Systom]|Type
| | MO DAY YR | | i
H, JlDb95379481,[TDh| | | ] [ | !,IDbSbS, [TTE/SC/GE | A
Fnrt Number Sufl. [squce  |[Mfr., Code

I
PNbSS379481-| | | | | | |, IMEL| | | |,]

Test Code ‘ |
Lithiated Catholyte Mix (Fused) (73.6/26/1.b)1 |
Waster Lot Dats A T AT
[ Ttem [Master Lot No.
T, 1DLSS370481, [LNL] | | | [ [M] , [SNbJOJOJOJO]OO[OjO],
S |
IChemistry % by Weight 1 Units |1|D [Valuce
| _Total lrou ~ b % [PICITIF[E|L | | o) |
| Total Sulfur oL a o IRICITIS b [ ]| j
| Acid Soluble Iron | % PICITIAISIT | [.] | | .
| Water Soluble Sulfate| % |PICIT|W(S|s | |.] | | |
| Magnesium I % |PICITIMiGIb | || | | N
| |
|Calculated from Sublot Qualifi- | ||
|cation Data or Analyzed (C or A) |P|C|T|W|T|b |
| |
IMaster Lot Size |1 Units |1|D Value |
A S KeslrzElse ; bl
IMaster Lot Disposition KAUQTMR)“.JDJIJSL?Lbe l///////l .
|
|Catholyte batch numbers contained in the master lot shown above |
ishall be entered sequentially in the following fields starting |
L

Iwith NOl1bbb (Use one batch number per field).

I 1D e AD

NO1bbb | | o4 N16bbb | B | N28bbb | | | | | ||
NOZbbb | | | | | l N18bbb | . l N29bbb | 1 |
NO3bbb | Lo N17bbb | . 1 N30bbb | o |
NO4bbb | NN N18bbb | | | | N31bbb | ]
Nosbbb | || N N1obbb | | 11| N32bbb |

NO8bbb | I N2Obbb | | | N N83bbb | | | | | | |
No7bbb | | | [ | [ | N21bbb | | [ | [ [ | N34bbb | L]
Nosbbb | | | 1 1| N22bbb | T N36bbb | | |
Noobbb | || 7 N23bbb | | N38bbb | |
N10bbb | REEE | N24bbb | | | N37bbb |

N11bbb | i N2sbbb | | | 1 [ [.I N38bbb | | , |
N12bbb | o N2sbbb | | [ 11 || N39bbb | N
N13bbb | ol N27bbb | | | | | || N4Obbb | | | L
N14bbb | [N

Distribution Instructions:

1. Original to SNLA, Product Support Division, within 10 working
days of batch or master lot acceptance and a4 copy retained by
the manufacturer,

One copy to SNLA, Org. 2522.

One copy te GEND Quality Control.

w e

Release ldentification|Bngr. |Urg. |Date |[Test Agency| Authorized Signaturc
l | I I r
[ LI jes2h | 3/87 | |

(L.ut. Suff.|lssue KB Dwp,. Classilication Level [Sivwe|Code [d)Dwg. Number
winp L | t |DF379481
000 Pyl UNCLASSTFITIED | A 0 14218 [Sheet 2 of



Do Dwp Clussa Pientaon Level

! UNCLASSTTEFLED |

rftéﬁ.' ' JFRorm Completion Date Moanrce Code lbwg . System|Type
| | ML hAT YR | |
H, 'lﬂb55543183;|TD‘1 ol b bebubgsy, |TeSe/an LA
Purt Number Suf . lssue MI Code

PNLSSB48183- 2[0(0] - | | |, (MFWi [ | |,

Test Code |
Separator Mixture (68L/346)1 Batceh Duta TCL E'BY, |
T E T e
T, | 1bbS5348188, N L b, I8NB|O]0]0]0J0]0]0J0], ..
i l N |
[ | 1 i |
|Lot, Size Lo Units 1D {Value |
| | I |
1__m<“ e L lsillzlﬂlhlbﬁwm"."J Lo
{Batch Disposition (A or R) LD IIs|Pb'b | | L
| | |
|IMaster Lot Number of Electrolyte | | [
[IMix (45/5656 Eutectic) | | |
| (from DF343184) R CABLLB b b [ L
| | |
[Magnesium Oxide (from DF344964): | | |
| Tncoming Lot Number 1M]G JMLIJQ}NM,wiNlM+M‘
| |
| Sublot Number LAM[8lblblblb || ]

NOTES:
1., Batches shall be numbered consecutively within & calendar year.

Example: YYXXX

YY = last two digits of calendar year
XXX = sequential batch number manufactured within a calendar
year (see note 2 below).

2. Batch numbers from 001 thru 499 are assigned for exclusive use by GEND
and from 600 thru 999 are assigned for exclusive use by Bagle-Picher
Ind., Inc., Joplin, Mo. Entries in the manufacturer's code fiaeld
(MFb) shall be GBY for GEND or BAY for Eagle-Picher, Ind., Joplin, Mo.

3. Master lot numbers (see pg. 2) shall use the sams numbering convention
ay for batch mixes except an "M" suffix shall be used.
Example: YYXXXM

4.  Cowpment information that is entered into the SNLA, Dep. 26420 HP300O
system shall be transferred to the SNLA PTD system in GEISHA format
using non standard ID's starting with COMlbb, COM2bb, COM3bb, etc.,
upto COM8bb. The contents of each 1D shall be 8 characters maximum.
The requirements of SC-M-72 0742A are applicable. (b = blank space)

Redense Id(nllrl(dl\ﬁnlnngr |Jrg IDutu ~ |Test Agency|Authorized Signature
| ! |
CER/DTER 8720758C /{ ”8”511” B8R . .
(unt )ufi lluaur A‘ Uwg (lusqxfx(a11nn Lavel 1Size|Code Td Dwg. Numbear
T o |DF848188
000 Sl UNCLASSTFIED | A 14213 18heet 1 of ©

10



Tio m

1, | IDLSS848188
Number

qu L

| Dwg .

CTawsification Level |

| UNCLASSIFIED |

form Completion Date

PNLSS843188-]2]0]0] -

Test

(ode

I Ttem
T, 1DbS5848183,

Sovreae Code

Dwg. System

Type

DAY YR
b | |- 4| | )| L.|DsklSl,  |TIB/80/GE | A
§uF, Tesue |[Mir, Code
.lA“Lh,lemlM}?bl 1.1
Separator Mixture (86/86): Master Lot Data TCb|B|B
IMaster Lot No.
JLNG] | L[| I,  |SNb|0]0]0]010]0]0]0l, N

|
|Chemistry % by Weight Unites |1]D Value
|
| Magnesium Oxide % P{C|T|M|G]O % |
l
|Calculated from Sublot Qualifi-
|cation Data or Analyzed (C or A) |P|CO|T|W|T|b |
|
|Master Lot Size Units |I|D Value
|
‘l e KG SIT|Z|E|blb | | 1.l
Master Lot Disposition (A or R) _|D|I|S|P|b]b | |
|

D
NO1bbb
No2bbb
NO3bbb
NO4bbb
Nosbhb
NO8bbb

lshall be entered sequentially in the following fields starting

|

{EB mix batch numbers contained in the master lot shown above |
|

|

|with NOlbbb (Use one batch number per field):

L

NO7BbE
NO8bbb
NOo9 bbb
N10bbb
N11 bb\
N12bbb
N13bbb
N14bbb

l
|
|
|
.
|
l
=
|
|
|

Distributiaon

1. Original to SNLA,

.

T
o

I
|
|
|
|
l
|
|
I
|
!
i

_ID
N15bbb
N18bbb
N17bbb

ID

N28bbb

N29bbb

N3obbb

N18bbb

Na31bbb

N19bbb
N20bbb

N32bbb

N33bbb

N21bbb

N84bbb

N22bbb
N28bbb

N36bbb

Na8bbb

N24bbb

N37bbb

N26bbb
N28bbb
N27bbb

|

Nastee |11t

N39bbb

lnstructions:

days of lot

3. One

Releaso Tdentification, Engr

Org.

2522,

copy to GEND Quality Control.

CER/DTER 87207550

(Qn\

000

Suff,

|
i

[ Issue

B
S

i

[A

L.
L
l.

'Dw[.‘

«/ff 0820\12/5/88j

Claqsnilcatlon Level

S UNCL

IUrg

A S,

|Date  |Test Agency [Authorized Signaturc

i
SIFIED |

| N4Obbb | |

Product Support Division, within 10 working

acceptance and a copy retained by the manufacturer.
2. Une copy to SNLA,

I

"18i%e|Code Td|Dwg. Number
| |DF3843183
| 14213 |Sheet 2 of U

%



| Dwg. Classification Level |
o | UNCLASSIFIED | o
(T Fiom |Form Completion Date TSource Code [Dwg. System
| | Mo DAY YR |
| 1bb88848184, |TDb| | | - L | | - | | [,|DPSbiS], |'T1E/8C/GR | A
’Lut Number Suf, ]ssue IMfr. COode |
'NLSS848184- 21010 - | | |, [MFb] | | 1,]

"

VICh B,
T R BT N T |
FERE e 5343184 LAWNe L I8NbJOJ0jO]0]00l0]0],
] | |
| | l |
|Lot Size ) Units "luzmm,wwwmmmYaluﬁ,.WMV
| l |
I | KG JSITJZIElb|b | | 1.1 | 1/
| _ _ /77771777
|"E" Sublot Disposition (A or R) |D|I|S|P|blb | |////1111/
|
|LiCl Vendor Lot Number ILIT|CIL|b|b | | | | |
|
|LiCl Vendor Lot Number Suffix L|T|CIL[SIU | | | —
|
|[KC1l Vendor Lot Number |[E|C|L|b|blb | | | | |
i |
IKCL_Vendor Lot Number Suffix = |K|C|L|S|UJF | | | |
SOTES:
I, Sublots shall be numbered consecutively within a calendar year.
Example: YYXXX
YY = last two digits of calendar year
XXX = sequential sublot number manufactured within a calendar
vear (see note 2 below),

st

Electrolyte Mix (456/66 Eutectic): Batch Data

Code

Sublot numbers from 001 thru 499 ure assigned for exclusive use by

GEND and from BOO thru 099 are assigned for exclusive use by Eagle-

Picher Ind.,
field (MFb) shall be GBV for GEND and EAY for Eagle-Picher Ind.,

Joplin, Mo.

3, Master lot

4. Comment.

Inc.,

Joplin, Mo.

Entries in the manufacturer’'s code

numbers (see pg.

YYXXXM

Example:

2620 HP3000

Inc.

information that is entered into the SNLA, Dep.

system shall be transferred to the SNLA PTD system in GEISHA format

using non-standard ID's starting with COMlbb, COM2bb, COM3bb, etc.,

upto COM8bb.

The contents of each

ID shall

hL 8 (h&ld(t@!h ma.x i muin .

The requirements of SC-M-72 0742A are
Instructions for

are contained in SS dwg.

Release IdenLlf;catlon!Lngr,lOrg |DatC“A
|
CER/DTER B720758C j;fxr}1482ojl2/§/881
Cont. Suff, ]]sque[A[ IDwg. Classification
.. 1.
000 | j ! | | UNCLASSTIF

entering data in vendor

applicable.

lot no. s

|Test Agency |Authorized

|

l/( VI'El

i !
i :

TED 4

'Siwe | Code

(b = blank space)
uffix fields above

1diDwe .
IDF343184

14213 Sheet

Number

1 ('1[‘ .

“

Typo

)

2) shall use the same numbering convention
as for sublots except an "M" suffix shall be used.

Sighature



| Dwg .

- UNCLASSIF I | | “
ﬁtwﬂl‘ {Torm CGomplotion Data [Source CodelDwg . Systom|Type

, MO DAY YR I | |
1, | 1DUSS348184, [TDb] | | - | | | - | | |,[DSuIS|,  |TIE/SC/GE | A
Puxt Number Suf, Tesue Mfr (U(Ju | ,
PNbSS848184-2(0(0] - | | |, IMFL] | | |,] o
Test Code |

Electrolyte Mix (46/66 Eutectic): Master Lot Data Form  TCb|E|U|

| [tem N |Master Lot No.
T,|1DbSS348184, |LNb| | | | | [M[ , [SNb]0OjO[0]O[0J0]O]O],

|
|Chemistry % by Weight | Units 1D Yalue
| |
| Lithium Ohloride | %  |P|CIL|TICIL | | [.| |
| I
|Calculated from Sublot Qualifi- I
|cation Data or Analyzed (C or A) [P|C|T|W|T|b | |
| i |
|Master Lot Size Units 14D |Value =
| |
| . o KG o [SIT|ZIE[blb | | || ] |
I | 117777
IMaster Lot Disposition (A or R) [D{I|S|P|blb | |//////]]
|
["E" Sublot numbers contained in the master lot shown above
Ishall be entered sequentially in the following fields starting
Iwith NOlbbb (Use one sublot number per field):

D N m | 1D |
NO1bbb | 1 N16bbb | | N N28bbb | 1
NO2bbb | - | N16bbb | | N N29bbb | | | _ 1
Noabbb || I ITITTT) N17bbb | | Naobbb | 1]
NO4bbb | | A N18bbb | | N81bbb | ) [
NOGbbb | 1 N1obbb | | | | | I N32bbb | i N
Noebbb | | | | | N N20bbb | N N83bbb | | | | [ [ |
NO7bib | | Neibbb | | | | S Nedbbb | [T
NO8bbb | N N22bbb | 10 Na86bbb | B |
NOSbbb | | N23bbb | | |. Ao Naébbb | I
N10bbb | | N24bbb | | N37bbb | L]
Niibbb | | | | | | | N26bbb | RN N88bbb | 1o
N1zbbb | ]| v N26bbb | 7 N39bbb | l
N18bbb ||| | | | | Ne7bbb | | | | || |  N4Obbb | | [ | | ||
N14bbb | [ } |
Distribution Tnstructions:

1. Original to SNLA, Product Support Division, within 10 working
days of lot acceptance and a copy retained by the manufacturer

2. (Une copy to SNLA, Org. 256022,

4. One copy to GEND Quality Control.

Release Identification
CER/DTER 8720758C
Cout. Suff. IIH-\u]A} |
R I
000 V1

Cluwsifieation Live!

Eogr [Org. |Date Test Agency |Authorized Signature
"‘ | | |
;t/f ORL2H [ 12/5/8K |
Dwg. Classilication Level |Size|Code 1d|Dwg.
‘ 1

UNOCL

ASSITIFIED | A |

14214

Nunmber
|DF343184
[Sheet

12

Re {

|
I
|
N




| Dwg. Classification Level |
UNCLASSIFIED

“TfLem | Form Completion Date |Source Code [Dwg . System|Type
MO UA\’ YR | | |
IbLSS883017 , [TDL| | | - | [ | - || |,|DPSb|S|,  |TIE/SC/GE | A
°art Number Suf . lsqua IMIr. Code |
PNbSS888017-| | | | - | | |, IMF >LJ Aol e e e
fest Code

I
Iron Disulfide, Sized and Purified: Process Lot Date  TOb|I|P|, |

TItem TProcess Lot No., Sized & Purified |~ T T
r,|1bbssas8ao17, [LNb| | | | | |, .. . [SNb]0O]O[0]O|O|0[O]O],
| B 0 | |
|Lot_Size e Un1t§ |T]|D JVa]un o

- AR Y l.J bib | | l
|Leach Temperature | deg LL“E[ [ |[E|M|P l ] / /I
I | 1171777717
|Process Lot Disposition (A or R) |D|I|S|P|b|b ‘[j/
|

I
‘ ///11
|Incoming Lot No. (from DF344962) |D|Ijblblblb | | | | |

!

NOTES :
1. Process lots shall be numbered per SS383017. Ex.: YYXXX.

YY = last two digits of calendar yeur
XXX = sequential process lot number manufactured within a
calendar year (see note 2 below).

2. Batch numbers from 001 thru 499 are assigned for exclusive use by CGEND
and from 600 thru 999 are assigned for exclusive use by Eagle-Picher,
Ind., Inc., Joplin, Mo. Entries in the manufacturer's code field
(MFb) shall be GBY for GEND or EAY for Eagle-Picher, Ind., Inc.,
Joplin, Mo.

3. Master lot numbers (see pg. 2) shall use the same numbering convention
as for process lots except an "M" suffix shall be used on this data
form., Example: YYXXXM

4, Enter applicable part number suffix per SS drawing,.

5. Comment information that is entered into the SNLA, Dep. 25620 HP3ODO
system shall be transferred to the SNLA PTD system in GEISHA format
using non-standard ID's starting with COMlbb, COM2bb, COMBbb, etc.,
upto COM8bb, The contents of each ID shall be 8 characters maximut .
The requirements of SC-M-72 O0742A are applicable. (b = blank space)

Distribution Instructions:
1. Original to SNLA, Product Support Division, within 10 working

days of batch or master lot acceptance and a copy retained by
the manufacturer,

2. One copy to SNLA, Org. 2522.
3. 0One copy to GEND Quality Control.

HéTéaéc'IdéﬁilficéLféhTEHé%'Tﬁ?g“Tﬁﬁ(J‘w'(TEEE“ngﬁéi{KﬁﬂﬁéFTEEE Signature
l
CER/DTER 872076SC _U/Zj ”82“112/0/88 I
Cont. Suff. Tssue, A, Dwg. C]dSSlf}CdL]OH Level Size Code 1d|Dwg. Number
B R ! | | DF383017
000, Ll Ll e CLASS T FTED A 14208 jpuect 1 oof 2



Dwg. Classification Level !
UNCLASSIFIED|

|ﬂmem( [Forwm Completion Date |Source OOdelDwg System&Type
i MO DAY YR
H, wﬂmb58383017 - e I A e | I,IDSb 8, ETIE[SCXGE | A
Fart Number Suf . Issue |[Mfr. Code |
PNbSS383017-| | § 4 - | i |, IMFb. | | |,

Test Code }
Iron Disulfide, Sized and Purified: Master Lot Dats TCbXiP{, |

| Ttem |Master Lot No. ]
T,  IDLSS383017, |LNb} | | | | Ml , LSNb[ |0]0j0!l0|0j0I0],

T I
IChemistry % by Weight i Units |I/D Value |
i Total Iron I % PIC|T|F|B|b | 1. |
I Total Sulfur | % P|C|T[S|blb Pl
|~ Acid Inso.uble Residue | % P|CITI/AIXIIR . I
| Acid Soluble Iron | % ‘PICITIAIS|I . |
|IChemistry % by Weight Calculated |
jfrom Sublot @uallfmaatmom Data ! [
lor Analyzed (C or A) 'PICIT;®|T|® |
I I | 1 h
IMaster Lot Size Units [I|D | Value
N K6 s TZE®BD T | 1 [ 11|
| ) 1 I ///////!///
‘Master Lot Disposition (A or R) [DII|S|PIb|b [j/[[//[///ﬁ
“ |

{Process lots of iron disulfide, sized and purified, blended to |
‘form the master lot shown above shall be entered sequentially in|
ithe following flelis starting with NOlbbb (Use one process lot |

lnumbe.r per field) |
ID N D ID _
Noibbb | v o L b NiBbbb | | | L b 1 | N28bbb | R
Nogbbb | T 1L | Niebbb | 1t | N2¢bbb | L
No3bbb | | | | | | N17bbb | TR N30bbb | R
Nod4bby | | | | | ; Nisbbb | | | 1 | | | N31bbb | | o
NOoBbbb | . | L | ! Nigbbb | | | | | N32bbb | R
Nogbbb | | D ] N2Obbb | | | | I N33bbb | R
NOTBBE | 1 ] | ‘ N21bbb | | R N84bbb | I
NOo8bbb | | | TR N22bbb | | N N3b6bbb | I
Nogbbb | | | R N23bbb | | TN K88bbb | ' |
Niobbb | | | L [ | | N24bbb | 1T 71 - N8Tbbb I | R
Nitbkbb | | | | | | N2Bbbb | TR N88bbb | | TR
Ni2bbb | . | | [ | | N28bbb || NN N3obbb | | | |
Nigkbb ! . ) b 0 NgZbbb | | | | | | | NaObbb | | | | |}
Nidbbb |, ¢ | | |
Release ldenmtificaticon Engr [Org. Datve | Test AgenC)lAuthor&zed Signature
|
|
CER/DTER 872075SC ¢?Hj1|2825 12/5/88 |
Cornt. Suff. 'Issue A Dwg. Classification Level ibmze‘Code 1d|Dwg. Number
L I i |'IW883‘01'4'____‘w
- 000 Ll UNCLASSIFIEBD A | 14213 |Sheet 2 of o




Dwg. Classification Level |
UNCLASSIFIED |

Prem " Form Completion Date ;Source Code Dwg System | Type
MO DA\ YR |
1buss344952, TDb. . - - | ¢+ ,iDSb;S}, JTIE/SC/GE | A
it Number Suf. Issue Mfr Code | T
"rSS85344950 _ - 2 iMFhi | L
zst Coce i
Iron Disulfide TCb I D, |
l-em Incoming Lot No i T
lD SS344952,  LNb o1 o 1o, 5Nb|0]0|0]|0|0|{0 0:0] ,
0
"Chezistry % by Weight . Units ,I:D . _Value W_i
: i |
Teral Iron % PCITFIEbL | |[.| | l
Toral Sulfur % P,CiT .S b.b o] R
‘Ac:d Insoluble Residue % PCITIAITIR l |
~Total Metallic Impurities % PCITITHNTI | |. R
Total Iron and Sulfur % PRURTIITIY | | |, |
Arount Greater than Coarse ! i |
Liz:t on Particle Size % P:CIT'®O0Ob ! | |.1 | |
i t
B Units  I'D | Value f
KC_ S IZ/E6b 1 | | [ 1 1.7/
’1ar<iﬁ or R) D IIs:Pibib | [ /LI
e e T W AINFIb L, T L L
SOQTES

1 Incoming Lots shall be numbered consecutively within a calendar year.

Fe =rle: YYRX

last two digits of calendar year
equential

ial number (see note 2 below)

c Incoming .ot ruzbers from Ol thru 49 are assigned for exclusive use by
GEND and froz 50 thru 99 are assiguned for exclusive use by Eagle-
P:cher Ind Inc., Joplir, Mo. Entries in the manufacturer’'s code
f:eld MFb) shall be AVH for MC/B Manufacturing Chemists, BJO for
Azerican Minerals, Camden, NJ., or BED for Climax Molybdenum Co.,
Go.dern. Co.

3. Enter applicatle part number suffix per SS drawing.

4. Comment information that is entered into the SNLA, Dep. 2520 HP3000
system shall bte transferred te the SNLA PTD system in GEISHA format
Ls:ng nou-standard ID s starting with COMl1bb, COM2bb, COM3bb, etc.

+o COMBbb. The contents of each ID shall be 8 characters maximul .

e reguireczents of SC-N-72 0742A are applicable. (b = blank space)

1strioution Instructions:

L Original to SNLA, Product Support Division, within 10 working

days of lot acceptance and a copy retained by the manufacturer
2 Ore copy %o SNLA, Org 2322
3 Oune copy to GEND Quality Contrel.

icat:cn Engr Org Datus Test Agerncy Authorized S:ignature

v 30f77 Issie XA B Pug. Classificat:cn Level Size Code Id Dwg umte:
oo DF344952
one 77T UNCLASSIFIED & 14213 Sheet 1 ocf !



. Dwg. Classification Level |
. UNCLASSIFIED

r<](lm ‘Form Completion Date |Source Code|Dwg. System|Type
l MO DAY YR |

i | 1DbSS344954, TOBI ( - | | | - | | I,|DSb]S{, _ |TIE/SC/GE | A

det Number Suf Issue ‘MFI ‘Code |

PNbSS344064- (210(0. | |, IMFb[A[V(D|,|

Test Code

Magnesium Oxide o TMCh MO,
‘Ttem Incoming Lot No. |Sublot No.

T, 1D0SS344864, B T R 11117 B N A P .
‘> |
tTopurities by Weight | Units |I{D  |Value N
' Total Metallic Impurities | % |P|C|T|T|M]T L |
i Water v 1 % _|PIC|T|H|2]0 Ly ]
| Carbon Dioxide - % P|C|T|C|0]|2 | 1] ]
|Loss on lgnition N PICIT|L|O|T i1 N
|BET Surface Area in Units of | |
ISq. Meters per Gram . ... . IBIEIT[S|Alb | | |.| | )
‘%bloi Size | I Units 1D |Value .
\ 1. K6 _|SII|Z|E|blb | | | | |.] | 1/
Lot Disposition (A or Ry  _IDIXIS|PIbIb | 1///////[/[]]]]
IVGndor s Lot Number . _|MJAINIF|b]b ]

NOTES:
1. Incoming lots shall be numbered consecutively within a calendar year.
Example: YYXX

YY = last two digits of calendar year
XX = sequential lot number (see note 2 below).

2. Sequential incoming lot numbers from Ol thru 49 are assigned for
exclusive use by GEND and from BO thru 99 are assigned for exclusive
use by Fagle-Picher Ind., Inc., Joplin, Mo.

3. Sublots {(or bags) shall bLe numbered consecutively within an incoming
lot. A can identification letter is required only if the analysis
results are being reported for a can sample. Example: BBC

BB = bag number C = can identification letter (A thru E)

4. Comment information that is entered into the SNLA, Dep. 26520 HP3000
system shall be transferred to the SNLA PTD system in GEISHA format
using non statodard ID's starting with COMlbb, COM2bbL, COM3bb, etc.,
upto COM8bb. The contents of each ID shall be 8 characters maximum.
The requirements of SC-M-72 0742A are applicable. (b = blank space)

Distribution Instructions:
1. Original to SNLA, Product Support Division, within 10 working
days of 1ot acceptance and a copy retained by the manufacturer.

2 (One copy to SNLA, Org. 2022
3 Une copy to GEND Quality Control.
Relense ldentification BErnpr. Org.iDate  Test Agency . Authorized Sipnature

i | i
CCRIS 2426, 10/81] 1
Cont . Sueffd lasue AR Dwp Classification Level {Size|Code 1d{Dwy. Numbet
o i | DF344064
QY . UNCLASSIFIED] | A | 14213 [Sheer | of



i Dwg. Classification Level |
1 UNCLASSIPFIED

IIth' T ¥ orm Completidn Date |Source Code [Dwg. System|Type
! MO DAY YR | l

| IDLSS844040, |TOb] | | - | 1 | . | | 1,IDShISl,  |TIE/SC/GE | A

art Number Suf T%sue IM{r. ode

{159344940-12(0(0] - | | |, IMFb] | | 1,1

st Code 7

Lithium Oxide . . .. ... TCblL|O],]|

| Ttem o HMWMTH§BM$néw16L'Nb]"'“'ﬁmwm'mwgﬁB]ot No. -

1 )>5934494Q) cooabNep b b, . [SNbJO]|0]|0]0[0]0J0]0],
f )
(Chemistry % by Weight, ] Units LD~ |Value N
E i [
i quU (by titration) l PIC|T|L|I|O ‘
| Total Metallic Impurities WJM_“%M>N“f CITTIM|XI |
|
‘Does material match JCPDS 12-254
Ao Ry XIRIAJY]b]D
¥ | |
|Lot Size Units |I]D Value |
| e KG SII[Z|E|blb | L1 1 1
I ‘ /17777177
|Lot Disposition (A or R) ~ _ IDIX|S|P|blb | |/////////]
| |
Vendor's Lot Number — [MIAINIF|b|b | | | L 1 [ ] L1

NOTES
1. Incoming lots shall be numbered consecutively within a calendar year.

Example: YYXX

YY - last two digits of calendar year
XX = sequential lot number (see note 2 below).

Incoming lot numbers from 01 thru 49 are assigned for exclusive use by
GEND and from 50 thru 99 are assigned for exclusive use by Eagle-~
Picher Ind., Inc., Joplin, Mo. Entries in the manufacturer's code
field (MFb) shall be AVG for Cerac, Inc. or BJN for ALFA Products.

3. Comment information that is entered into the SNLA, Dep. 2520 HP3000
system shall be transferred to the SNLA PTD system in GEISHA format
using non-standard ID’s starting with COMlbb, COM2bb, COM3bb, etc.,
upto COM8Bbb. The contents of each ID shall’ be 8 char&cters maximum.
The requirements of SC-M-72 0742A are applicable. (b = blank space)

Distribution Instructions:
] Original to SNLA, Product Support Division, within 10 working

duys of lot acceptance and a copy retained by the manufacturer.
o Une copy to SNLA, Org. 2522,
3 (lne copy to GEND Quality Control.

Kelvase ldentification Engr lim“‘TD;ﬂénhTTééL Agency| Authorized Signature
: | |
CRB 12426 10/81‘

: Lt ‘ J ,
Cont. Suff. IsqueIA;B’Dwg C]ass:f:catnon Level [Size[Code 1d[Dwg. Number

t
S N I 1 |DF344940
000 Sl 00 UNCLASSTFI1EBD | A | 14213 |Sheet 1 of 1



| Dwg. Classification Level |
| UNCLASSIFIED

[Iif& 7 |Form Completion Date |Source Code [Dwg. System' Type
| MO DAY YR | | |

1, J”’bSS344953)_J_TDbl Q- | | = | | l.IDSk|S|,  ITIB/SC/GE | A

part Number Suf Issue |Mfr. Code |

PNbSS844968-1210(0] - | | |, [MFb] | | [,1

Test Code |

Lithium Silicon Alloy Powder (-40 +280 mesh), Li(Si) TCh|LIS|, |

| Ttem | Incoming Lot No. |Sublot No.

T, 1IDbSS5344963 811 Y O ....ISNbjojojojojojojolO],
| |
[Chemistry % by Weight | Units [1|D __ |Value .
| Lithium ST W RICITILTIIY L Ll
| Silicon "% PICIT|{S|I|b . i
|  Oxygen % PICIT|O|X]Y |
| Total Metallic Impurities % {P|CIT|T|M|I e
| |
{Part.icle Size Data Units |I|D Value o
|Rel. Amt. ~230 mesh after : |
|sieving % JIPICJTIEJ 3 K I O :
|Lot Size Units [I|D . [Value N
| | ! /171
| ~ I LASITIZ|Elblb | L L 1.1 | [///]
. ‘ | TITITTTITII
|[Lot Disposition (A or R) IDIT|S|P|bl|b L1111 1 1L
| | |
| Vendor's Lot Number _IM|AIN[F|b]b L

NOTES

1. Incoming lots shall be numbered consecutively within a calendar year.

Example: YYXX

YY = last two digits of calendar year
XX = sequential lot number (see note 2 below).

2. Incoming lot numbers from 01 thru 49 are assigned for exclusive use by
GEND and from 60 thru 99 are assigned for exclusiv~ use by Eagle-
Picher Ind., Inc., Joplin, Mo. Entries in the manufacturer’s code
(MFb) field shall be AVE for Foote Mineral Co., AVF for Lithium
Corporation of America, or BJR for Eagle-Picher Research lLaboratory,
Specialty Materials Division, 209 Ninth Ave. NE, Miami, 0K

3. Comment information that is entered into the SNLA, Dep. 2620 HP3000
system shall be transferred to the SNLA PTD system in GEISHA format
using non-standard ID’s starting with COMibb, COM2bb, COM8bb, etc.,
upto COM8bb. The contents of each ID shall be 8 chdracte:s maximum.
The requirements of SC-M-72 0742A are applicable. (b = blank space)

Distribution Instructions:
1. Original to SNLA, Product Support Division, within 10 working

days of lot acceptance and a copy retained by the manufacturer.
2. One copy to SNLA, Org. 2522,

3. One copy to GEND Quality Control.

Release Tdentification|Engr.|Org. [Date fTbst Agency| Authorized Signature
1 | | i
o " CRB 12426 ] 10/811_ ] | N B
Cont. Suff. ﬂlsschAﬂBﬂDwg Classification Level {Slyolﬁode TdDwg . Number
g ! IDF344063
oo LTI 1 T UNCLASSIFIED | A | 14213 Sheet o o0 |

~



i Dwg . Classification Level |
| UNCLASSIFTIED

e JForm Completion Date  [Source Code|Dwg. System|Type
| | ‘MO DAY YR | | |
|, 11IDLSS870711, | TOb! | | | | - | | |,IDSbiS|,  [TIE/SC/GE | A
'aurt. Number Suf Issue |Mfr. Code |
NLSS870711 (210J0) | | |, IMFb | | |,
vst Code !
Lithium Silicon Alloy Powder (-100 +326 mesh), Li(Si) ~TCh|L|S
Pl tem | Tncoming Lot No. |Sublot No.
, 1DL8S370711, PENb L . ISNb]OJO]OJOJOJOjO]0,
! I
\Chemistry % by Weight | Units |I/D_ |Value
CLithium o TR TRTOTLITe || L. |
Silicon . Cw RelTsITe )]
| Oxygen V L% TR TIO0X]Y T J'l in
| Total Metallic Tmpurities | % _IPICITITIM|I | .| | | x
| | |
|Particle Size Data | Units |T|D  _ _ [|Value - )
{Rel. Amt. -325 mesh after | | |
tsieving | % PiC|Ti3]2]5 | | [.] | N
l | |
tbot Size | Units |1|D Value |
‘; | KG __ISJI|Z|E|blb | | | 1.1 | |///!
! ] /1177777771771
‘Lot Disposition (A or R) ‘ DIX|S|PIblb | [//L1L1111117]]
‘Vendor's Lot Number _ _  _|MIAINJFIblb | | { | [ [ ]|
WITES !
i. Tncoming lots shall bLe numbered consecutively within a calendar year.

Example: YYXX

YY = last two digits of calendar year
XX = sequential lot number (see note 2 below).

2. Incoming lot numbers fromd01 thru 499are assigned for exclusive use by
GEND and from B00thru 992are assigned for exclusive use by Eagle-
Picher Ind., Inc., Jeplin, Mo. Entries in the manufacturer’s code
field (MFb) field shall be AVE for Foote Mineral Co., AVF for Lithium
Corporation of America, or BJR for Eagle-Picher Research Laboratory,
Specialty Materials Division, 209 Ninth Ave. NE, Miami OK

4 Comment. information that is entered into the SNLA, Dep. 2620 HP3000
system shall be transferred to the SNLA PTD system in GEISHA format
using non-standard ID’s starting with COM1bb, COM2bb, COM3kb, ectc.,
upto COM8bb. The contents of each ID shall bn 8 (thd(lPTb max imuim.
The requirements of SC-M-72 0742A are applicable. (b = blank space)

iwtribution Instructions:

. Original to SNLA, Product Support Division, within 10 working
days of lot acceptance and a copy retained by the manufacturer.

2o One copy to SNLA, (Org. 2b22.

4 Une copy to GEND Quality Control.

Hedoase JTdentification | Engr. [Org. Date (Test Agency: Authorized Siguatore
! l ; \ i
| JDs {960 @ 2/84 | '

. | .
o Saff o squckaB”)wg Classification Level 1SizetCode [Td1Dwg . Numbes
¢, | DF370711
GO0 C } . UNCLASSIFTIED ' A | 14213 [Sheet | of |



|
l

Dwg. Classification Level |
UNOLASSIFIED |

Ttem Form Completion Date Source Uode|[Dwg. System[Type
MO DAY YR
IDbsSs344766, |TDb| | | -~ | L= |1 | |,lbsk|8], TIE/80/GH A B

Part Number  Suf. Tgsue [Mir. Code

PNbSS344796-|2]0]0| Ll L, IMPL] | ], ~

Test COode T

Iron Powder Data TCb |F|E], 3
Ttem Incoming Lot No,

T,|1IDbSS344706, |LNb| | | | | |, SNblO|OjOl0O]O|0|0|O],
Chemistry % by Weight Units |T|D| ~_|valye
“Total Trom s AL S Y
~Metallic Iron ] % P|C|¥|E|F|E Lol b

Wt. Loss on H2 Reduction % P|O|W[T|L|S R
Physical Properties Units I|D Value
Green Strength PST GR[S[T|bjb | R
_Apparent Density G/0C A[PIDIE|N|b
Fe Powder less than 325 Mesh % P(Sl3|2]b|b
Fe Powder greater than 100 Mesh % P[S[1]{0]0[b
Particle Size Analysis
Cumulative Mass % o Units |I|D Value
25.0 Microns |[P[S[2[6]b . -
50.0 Microns |P|S|6|0|b[b N
75,0 Microns [P|S|7[6|b|b .
Average Particle Size (Iischer) Microns |A{V[G|P[S|b _
Lot Size Units I|D Value
KG S|I|Z|E|b|b l l~l7J -
Lot Disposition (A or R) DIT|S|[P|blb //7/7/ {ZZ/
Vendor’s Lot No, M{A[N|F|b|b L L
NOTES :
1. Incoming lots shall be numbered consecutively within a calendar year.
Ex.: YYXXX.
YY = lasl two digits of calendar year
XXX = consecutive number (001 thru 999).
2.

system shall
non-standard
COM8bb. The

requirements

contents of each

of SC-M-72 0742A are applicable.

be Lransferled Lo Lhe SNLA PTD system

ID ahal] he

Distribution Instructions:

1. Original to SNLA,
days of lot

2. 0One copy to SNLA,

3. One copy to

IJ

0

roduct Support

Division, withi

rg. 2622,

GEND Quality Control.

Comment. information that is entered into Llic SNLA, Dep.

8 chardttars maximum,
(b = blank space)

n 10 wo

2620 HP3000

et.c., upto

The

)

rking

acceptance and a copy retained by the manufacturer.
I

Release Tdentification|Bngr. lU)g 15;7?A”WT«g{fxgéHQyTwﬂﬂiﬁbfliaﬂ Signature
| |
CER/DTER 89068550 | mwj2825l413/89] L
Cont . Quff,MTﬁHU9¥A [Dwg . Classi®ication Level [Size|Code Td]Dwg. Numbor
ol | | | DF344796
000 |11l ] UNCLASSIFTIED | A | 14213 I8huet 1ol

ilx GEISHA format. using



g UNOLASSIFIED

Dwg. Olassification Level l

Ttem Tornm Oompletion Date Source Oode|Dwg . System|Type
MO DAY YR

H, | IDbSS888878, [TDb| | | - | | | = | | |,lpsu|s], TIB/S0/00 | A

Part Number Sd?. Issue Mfr. Code Tewt Code Potassium

PNhSS888878-- |2|10]0| - | | |, [MPb| | | |, Perchlorate Data TOL|K|P],
Ttem Incoming Lot No.

T, |IDbss888a78, |LNb| | | | [ |, SNbjOjO|0]0]0]0]0]0],
Ohemistry % by Weight Units 1|D] Value
Molsture % P|C|T|H|2|0 1
Ohlorides, as % KOI % PIC|TK|C|L
Ohlorates, as % KOIOg4 % PICIK|OILIO | 1.1 | 1
Hypochlorites % P{OIH|CIL]|O
Bromates, as % KBr0Oq % P|C|K|B|R|D NN
Sodium, as %>Na010 % PIOITINIAlb .

Oa_and Mg Salts, as % Oxides PIO[C|A|M|G .

Water Insoluble Material % P|C|T|¥W|X|N .

ﬁH of Water Solution % PIHIE|L|bB]b
Particle Size Analysis

Cumulative Mass % Units I{D Value

26.0 Microns [P[S|2[6[b]b .

50,0 Microns [PIS|6[0|b]b .

76.0 Microns [P|S|7|6|blb .
Average Particle Size (Turbimetry) | Microns |A|V]G|P|S[b o
Lot Size Units I|D Value

K@ S|I|Z|B|b|b | |1
Lot §1sposition (A or R) DITI[S|P|b]b yrrrsrrnnnyi
Vendor’s Lot No. HIAN[F[blb [T |
NOTES :
1. Incoming lots shall be numbered consecutively within a calendar year.
Ex.: YYXXX,

YY = last two digite of calendar year
XXX = consecutive number (001 thru 999).

2. Comment information that is entered into the SNLA, Dep. 2520 HP3000
system shall be transferred to the SNLA PTD system in GEISHA format using
non-standard ID's starting with OCOMibb, COM2bb, OOM8bb, etc., upto

COM8bb. The contents of each ID shall be 8 characters maximum. The
requirements of SC-M-72 0742A are applicable. (b = blank space)

Distribution Instructions:

I Uriginal to SNLA, Product Support Division, within 10 working
days of lot acceptance and a copy retained by the manufacturer.

2. Une copy to SNLA, Org. 2522,

d.  Oue copy to GEND Quality Oontrol.

lteluase Tdentification |Bngr.|0rg. |Date |Test Agency| Authorized Signatura

CER/DTER 80089680 282514/3/89 -
Cont "SufT Tesue [A] [Dwg. Olassification Tievel TS1ze[PoJ€ TdHwg. Number

I
A | DF388378
| UNCLASSIFIED Ifz [ 14213 [Bheel T ol 1
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