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Abstract
The establishment of a database for the materials that are used in l_roducti¢_n

Li(_l;/r eh _ thermal batteries designed at Sandia National Lab_,ratories is described.
The database is a Hewlett-Packard (HP) network type (IMAGE) designed t_ run _m
an HP',_000 computer. Heavy emphasis is placed on the use of screen t'_rms ['¢,r entry,
editing, and retrieval of data. C.ustom screen forms were used for the vari_ms materials
in the battery. For the purposes of the materials database, each battery is c_nnp_sed
of ilmr mixes: cathode, separator, anode, and heat (pyrotec.hnic) p¢_wders. A ccmsistent

h_t-numbering system was adopted for both the mixes and the discrete components
that make up the mixes. Each serial number dfa particular battery is linked tc, the lot
numbers of the four mixes used in the battery. Each mix, in turn, is linked tc, the h,l

numbers of the discrete components that are contained within the mix. This alh,ws
traceability of each of the components used in any given serial number of a particular
batter\,. The materials database provides the necessary traceability, as required by the
I)epartment of Energy, for the lifetime of the program associated with the battery.
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Software Associated with Database

I,()I_M_I t,,(, tlnd I_]N'I_I_

I"()I'_MSI'I']( _)l'l_',,_'c.; l'()r the de._i;n (,t' s(,reen t'_)rrns t._)inter_:=('lwith lh, lA(Iii, ' ¢.t_=l._l)_::_s_.;.

I¥'III_A('I,I,', l'r,__'_rn I'_>r¢l_=tt_entry _=ndr_.,t.rievM t'¢)rdz_t._l_e t l_=_tr_=__,,n _=VAN ¢'¢_wl_¢=t*'l',

'I'H,'\N,":,A("i' ttt"s I_r_r=_mrnint..; l_r_u_ge _lsed with IMA(_I,', cl_t.t=l)_s¢,t'_r e_teri_, edit in_, t_n_l
retrie'_.'_=l<_1'd_=t._=thr¢_ui_h the use ¢)l' s_'re_-,l_t'¢_rms_¢!,_,1'_1_¢t',,i==1_'()I_M_I't,',('..



A Materials Database for Li(Si)/FeS2
' Thermal Batteries

Introduction F =.th ,mo,o,it add-
ticmally desirable to flag any SNs of any other MC,

Lilhiuna-silicon/ir(_n disulfide (l.,i(Si)/t,'cS,2)t,her- batteries thai, used these materials, To meet these
really activated batteries (c,o_amonly referred to as goals requires a c,onaprehensive database containing
thermal batteries) employ fotlr mixtures of powdered key characterization data for the various materials
materials: used in Li(Si)/PeSe thermal batteries.

. an lA(Si) alloy anode (typically 44 wt,,¢'; Li) Evaluation of the materials database that was in
• a separator or electrolyte-binder (EB) mixture place at SNL on a VAX computer at the time of this

composed of magnesium oxide (MgO) and elec- study showed it, to be inadequate. Materials property
trolyte [typically lithium chloride-potassium data were not, available for ali of the mixes used in t,he
chloride (LiCI-KC,I) eutecticl battery (e.g., the separator mix). Or, in the case ()t'

, a catholyte composed of FeS u (ir(m pyrite) and FeS2, multiple let numbers were being used for essen-
EB tially the same material; each time the material was

• a pyrotechnic or heat, powder [typic,ally an iron- processed in a series of sequential purification oper-
potassium perchlorate (Fe-KCIO,_) mixture] t,o at,ions, it was given a new let number that made the
heat, the battery to its operating temperat, ure, In traceability task unnecessarily cumbersome, Exami-nation of data that had been entered for heat powder
the case of the lithiat,ed catholytes, lithium

showed inconsistencies in the let numbering that
oxide (Li_O) will also be present,, made the real identities of several lots uncertain. This

Thermal bat,t:eries for the I)epartnaent ()t'Energy made traceability extremely difficult and raised seri-
(1)OE) are designed and developed at Sandia Na- ous questions as to the validity or usefulness of the
t,ional Laboratories (SNI,), Each battery is manufac- data, In addition, each of the manufacturing facilities
tured to SNL specifications at either General Electric (EPI and GENDD) had its own lot-numbering system
Neutron Devices Dept, (GENDD), St, Petersburg, which made relative comparison of data difficult
FL, (_r Eagle-Picher Industries (Et I), Joplin, MO, without some means of cross-referencing, In some
The materials that are more commonly used in the instances, data for certain lots of material were
batteries are produced at each facility, For cert,ain incomplete,
applications, however, GENDI) will pre,vide select I)al;a were being entered into the VAX system t)y

)materials for batteries constructed al, EP[, keypunching information from data forms ([ [_,,_t'(_r
:_ -,_ ,_. rThe purified lieS_and mixes ()t'electrolyte, EB, or the various mat,erial_, [hese fi)rms were generally

cath(.)lyte are normally used by blending small batches lacking in specific instructions as to the manner in
(,f material (typically, 0,5 to 1,0 kg for the mixes) into which data were t,o be entered, Because of the p()t,el_-
master h)t,s,A given master lc)t,might be used t'c:rm()re tial for confusion, some of the data may have l)een
than one major-component, (M(?) battery, Occasi(m- compromised.
ally, an individual serial number (,.SN)of a particular The traceability of materials data for specific SNs
MC battery can fail a qualificat, i()n test, during pro- ':ras being accomplished through use of the Materials
ducti(m, What is more important., hc_wever, is a failure Lot Number (MLN) DF shown in Figure 1. ('l'his
of, or an anomaly in, a unit returned t'r()m the f'icld, II' t,raceability must be maintained for the life (_t't,lle

t=

the problems are related t(_t,he active materials used weapm_s program associated with the battery, which
in the c(mstruct,i()n of the [)at,t,ery, troul_leshooting can be in excess of 25 yr.) This DF contains l(,t,-
would t)e greatly t'acilit,ated ii' charact, erizaticm data number data t'(_rspecific, components and for some (,t'li

t'(_r these materials c()uld l)e readily retrieved for the mixes used in a particular SN of an MC, batt(_ry,
evaluation purp()ses, lt, would be desirable Loflag ali Fields are provided f()r only some of the c(_ml)(me_t,s
SNs _f' a given MC battery that were built with the used in the mixes. I:_ addition, more lot numbers are
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REMARKS PAGE
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"['I_'IAI-IMIcl 1 I 1 1,1.......

,,,, . • - -- . ........... -<-x_ ......... \_ ;iii

ZNGTRUCTIONS FOR PREPARING DI_'31_7720.(Sheet, 2,)

DATA SET ITE24_ TO BE ENTERED
T-

IS N Ib :_ SN - Battery Serial Number

D I DI - Incoming Lot Number for Iron Disulfide

S I SI - Incoming Lot Number for Iron DLsulfide, sized

S P SP - Process Lot Number For Iron Disulfide, slzed

P I PI - Incomin_ l_t Number for Iron Disulfide, sized
............................. end purified
P P

L S PP - Process Lot Numbs.- for Iron Disulfide, sized
................................ and purified

M___[ .............................. hS - Incoming Lot Number for Lithium Silicon

__H_M5_"............. MI - Incoming Lot Number for Hagnesuim oxide
C S

................................ MS - Sub Lot Number for Ma_nesuim Oxide

i k 2_!..................... cs - _ncomingwt Number:or_:_l_si_ioo_
i__H P: .... ._] L_ - Incoming [Jot Number for ,:I.thiumOxide

KP - [_t Number for Heat Powder

CCHMENTS : '

Draw e. llne thro_gh entry if material
is not used.

Repeat Data Page as needed,

1)['3TRIBt/TION INSTRUCT l ON S :

I. Origln_l to Sandia Laboratories, Data Operations Division, within three working days

of lot acceptance and a copy retained by manufacturer.

2. One copy to (]EN[)Buyer.

......i.:c,,......... :-]-':F}I IUNCLASSIFIEDIAI,,,,, ..............--- II

Figure 1. ()ri_i_l ,%'l;,l_,,'i_,lsI,_,l N_,,_I,_.,'lh_t_ t?<,rm11)t":{,177'41)
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its(,(II'_rlh(,I,r_,c(',_,_('_II"(,,'-;.,II_l_J_;ir_,r,,l_IIvll_,t'(,._,_ry,itr,InsI'lIIIy(I(,.wril)illgt.lu,mat,erialsof interest.'I'he

I11sht,I't,thf,it_z'tt_isitl_'_,ll_l)l('I('_il_¢Iill('fI'it'iellt. (I_tI_lI'll'ms_Lrc,lh(,sit,sliestaccessibledata element

A c_nl,rt,h(,llsiveev_iI_u_ti_,nt,l'IIw MI,N I)I' an(lare rel_resenie(lILvw_luest,hat can be alphanu..

sttggesI(,(IIh_I _ l_(,w_I)I)I'_,_('hw_ts,_(,(,(I_,(Iii'the merit,i_It.eger,t_rreal_t_ml)ers.(An example,o['adata

ul_ll'yi_n(I retrievl_l t_t'ln_l_,l'i_ls I_r_l_erly (11_l_were t(_ ile_n l'(_r I.he maleri_ls (lat,ahase would be the let
" I)el'_'ilil_tetI_(I ii'il_'_'_'_s_'_lr(,liI_llility(_I'tl_(,m_t,(,- _iti_l_er,)

ri_IstraceaI_ililywt,r(,I_,li(,re:_lize_I.('_se(Itle_tlv_ 'I'h(,masler_lalasetsc()nt,ainkey.itemvaluesthat

• _ttl_cit's in thr, c_rre_l _l(,ri_l,_ (l_i_l)_s(, _l_(l it, ._t,rve _s in(lic(,s I'(,r t'asl access to specific ini'ormatim_
¢l¢,_,,t,lt_l_salisJ'actt_ry alt t,r_tives, i_ (_(, (_1'_n(_re (letail st, is. Each master entr_' contains

'l'he _l).iectix'es t,l' lilt, ,_itl(ly were It) inl'_rmal ii_ll al)_,tlI related detail chains, inclucling t.he
lwginnin_ and end, aral the number of entries in the

• l_nl_rt_\'e II_(, r(,li_l)ilily t)l' lhc tr_we_l)ilily _)I'
n_tt, ri_ls _s¢,(I i_ SN l,-(lesigne(I Mt' th(,rmal t.l_in, A chain in siml_ly a series of pointers which link
Imllerit,s, tt,gt,lher _II del_il-dat.a-set entries having the same

• Sin_l)lit'y lhc currt, l_I (l_ta e_lry/relrie\'_l sys- v_ltw t'_r a Imrlicular key ii.era (e.g,, c,atholyt:e type),
tem nn_t eli_i_l(' _nnec_,ss_ry I)_l)erw(_rk, 'l'he first entry i_ _ chain is the chain head, IMAGE

, I'It,(lu('e c_,nfttsit_t_ I)y (I('vel(,I)i_g a syslemaI it' _tttt(_nal lt'ally k(,t'l_S track of the pointers necessary to

It)t-nulnl)eringsy._t(,_nlhal('t,t_l(ll_et_s¢,(lI)5' linkt._,geth(_riI_(,(:,_triesin a chain.

I)_,lh I)r(_ducl i(_n facilities. Each (t(,t_il (lala set. has one ()r more key items by

• ()verhat_l the Sl)e('ifi('l_ti()_sh('(_t.:a (SSs) _n(t [)Fs which a data entry is identified ()r retrieved. Key

_(sstwiate(I wit h mat(_rial:, anti I)rt_(,(.,ss(,s r(,l_t¢.(I il(,ms als()tj(, l.(_get.her related data entries which have
tt_ lhc l)rt_(It_c'ti(_n (_I' l,i(Si)/l,'eS,, t.herm_l l)at-.-- the same value t'(_rthe key item. Key items act as links

' (.cries. t'()r il_t'()rmati()_ in dif/erent data sets. This is illus-

'l'he m:w al)l)r()ach i_v()lw._(I revisi()n ()1' the ('t_r.- l.rat.ed in Figure '2 l)y arr()ws from Mstr, 2 to Detail Set.
rent l)t,'s and, when necessary, (l(,v(:,l(_l)ment ()t' n(,w 1 and f)et,ail Set '2. Mstr. 1, in comparison, is only
t_nes, l_',_(,I_(_I' l.he l)li's is _sst_(,ial,(,dwith a nmt.erials linked tc) lhe entries ()I' l)etail Set I,
Sl)(,(,il'i('atit,n d_)(,t_m(:nt,, ('.alle(l _,_ SS drawing, l*,e-
('at_se (_1'this, ii was als(, i_e('(_ssary It)ln(_(lit'y these A schematic (liagram ()['the database structure is

iliust.rat.ed in AI)l)enctix A f()r materials based upon(l()t'ilm(,ll|,'_ anti, ill s(_lne insl,ances, it) gellPl'tl[(' ll(-!w

trees. 'l'he final archiving _t' the malerials I)r()l)erty l.h(! IA(_,I-K(?I et_t.e('I.i(', The structure would be ex-

(lal_ is t_ I_(-,wit.h the VAX ('_ml)Ui.er in l)el)i. 282()()r I)a_de(I t'(_r (>ther electr()lytes (e,g., the LICI-I,IBr-LiF
l)_s._il)ly ai (IENl)l). The t_,_et_t'I)el)t, ')52()'s t-II';]()()() eui.e(',ti(') as they are added. Only the EB and
(,()nll)tlter was ele('t,ed t'(_r le_nl)(_rary intel'i_n sit,rage, cath(_lyte l)()rti()ns (_t'the materials database would be
('()nil)flier scre(_ll l'(_l'mSw(:,rt! devel()l)e(l I'()r tlSe with alTe('.l,e(las ne.w ele(,t,rtdytes are added,
this ct_nl_tlt.er t(_ l'acilitat_, (Iat._ (,_Iry and rr,view l'(_r
i_ateI'i_Is t_sed in I)()E l,i(Si)/FeS,, lhermal Imtteries,
'l'hi,_ rel)()ri d(_c.t_menls lit(: res_llts t)l' thai w_)rk, .......... }

M sl _'. M,_t,r. , \. M str,,

I ) ".... "

Results and Discussion ,

IMAGE Database ",
l_,('l'_r(' gelti_g i_II)_I (l(,I._ile(l (lisc_ssi_,n i_l' lit(, '... ',

In_lerials _lal_l_se, il in llell)I'_l I_)_J_del'st.a_([ ht_w '..

II_(, I M,,\(', b; tl_tal)_=sel't=_t'iii,=_s,IMA( iE is t l(,l'i_e(l as "_ •i

_.

i
/ /

l,'i_r(,'2, " ,'q('l l / Ftyl, ,..) /,, 'I'I=(, lw,_ 15'I)¢'s(_I' tl_t_ .'-;(,tsin IMA(Ib', _r(, 11) _i / .......
._.,_'/_'r _I_I_=sels (e.g., Mstr, I i_l l,'igt_r(, '2) _==_¢I12)
_l,,l_il (I_=I_ st,is, 'l'h¢, l_t=Ik _I' IIi(, ii_I',_r_l_=l.it)=lis Figure 2. Ex_=n_l_le_,f IMA(IE Network Structure
_,,_i_l_i_e_Ii_l lit(, (lelail _l_=I;_.'q,ls, wl_i_'h c_>)_l_=i_(l_tI=

II



Lot Number Designation i,, ),,,,w,l(:,,,, t,,rh,,, r,,,,t,h,t,,t
()l' l"e tl,_ed iJl t.h_: I()(,()l'heal, l)(,w(ier,

A c())),-<i_ten( l()(-I_umbering system was ad()pt,ed _i)nilarlv, (ii(: catl_()lyt, e ......li(,hiat, ed in this

_llt, r c()l_sidering a wide variet,y of options, Inc()min_ case .......c()ntains l0eSu, I,_I._,,at_d I,i:_(), 'l'lle characteriza-
fnal(,l'ial li,e,, chemicals that are used as received ()r as ti()n dat,a for the l()t nttmhers ()t' these o,omp()ncnt,s are
i)_gre(liel_ls in the vari()us mixes) and mixes are t() use ()l)t,ained from their re,sp(:cl,ive l)t0s, The EB, in turn, ,
_l ;,-(ligil c()(le with the format, YYXXX, The first tw() is mad(!, up ()t' MgO and elec'tr_)lyl,e,each of which has
(')l_ll'nctcrs ()t' lhe code (YY) represent the lasl, tw()

its t)wn DF, Fillally, the elect,r_)lyt,e is ,-'()mp()sed ()f
(li_il.,, _)t' l.h(' calelldar year arm the lasl, three digits individual halides, 'Phese materials cto not. require a
(XXXI rc,presenl the sequential lot number of the DF per se, as they are purchased t._) SS drawings
_tlt_rial _)rdered in l,hat calendar year, This system which specify only l)uril.y, 'Phey are simply vacut_m
l,n)vi(l(,s up t() a maximum of 999 lots in a calendar drie, d bell)re use, In effect., there is an implicit, depen-
year. When individual l)atches of material are c_)m- lh:nee t|p¢)n the vendor t'()r the qualify t)[' these mat.e-
I)iue(I int()a master lot, an M suffix is added to the rials,

;).¢[igit c()de li,e,, YYY.XXM), Thus, starling with the h)I, numbers for (;he four

Nxample,_ ¢)1'inel,ruing materials include: Li(Si) mixes used in a bali,cry, one is able to trace the
alh)y (used in t.he anode), FeS_ (used in the cathode), individual comp(ment.s that w(.:nt into any of the
NI_(.) (used in the EB mix), and heat powder, The )nixes by linking through the material I)ti's, Most t)t'
mixes inclucte: catholytes, EBs, and electrolytes, (.he necessary l)Ps were already in piace at the time of'

T() further ident.if.v the facility at. whic.h a mix was t,he study and only needecl revision, In the case of the
prepared or where material was processed, a range of EB and elect, rolyte mat.erials, h()wever, it, was neces-
h,( numbers was exclusively assigned to each facility, sary to create new l)l_'s, 'l'he proposed database
(IENI_)I), fl)r example, was assigned h)t numbers 00l scheme provide,_ the maximum traceabiliW ()f mate-
l_) 499 and FAI was assigned 500 to 999, Thus, a rials used in a particular SN bat.terv, In addition by
cath()lyle lot number ()f 88010M signifies the tenth -, .., " ' '

(,.ueh other SNs of a given MC', battery .....and other MCma._ter l()t of mix preparect at, GENDD in 1988, ,q using MINACLt!, (m the VAX, ii. is p()ssible to identify

all(,cat ions ()t' lot numbers have the effect, of halving batteries, _)swell .... that were built with particular lots
the maximum number ()t' h)ts of material that can be of materia,s li,e,, mixes as well as discrete compo-
l._repar¢:d ()r processed per year by each facility, This
,_lill pr()vides an adequate margin for anticil)ated nents),

n(,e(ts, h()wever,)This nomenclature eliminates much Data Entry
()l' the, c()nfusion or uncertainty associated with the Two basic modes enter information into the ma-
l)revi()us lot-numbering syst,ems, because it, is eonsis- terials database, The first method involves filling out

tent at h()th facilities, paper Dies, 'Phis information is then keypunched onto
cards for proc.essing by the VAX c()mputer, The

Materials Lot Number DF ,_,,,,d method involves the use of screen or CRT

'l'he first order ()t' husiness was to replace the forms, which are used with a terminal or computer

('_rrenl MI,N I.)F with a simpler version, As shown in linked directly with the HP3000,
F'igur_, :_, the approach that was taken was to provide The first metlmd, currently in use, is time-
I()l-data infl)rmation for each of the four mixes used consuming and inefficient and presents a risk of error

in an l,i(Si)/FeSu thermal battery, rather than for a in the transcribing ()t'data during keypu_ching, It. has
('()_nt)il_ati(m of c()mponents and mixes (see Figure l), the additional disadvantago that. review of the data
II)t, r(,vi,_t,(l l'()r_nat pr()vides (,he absolute minim_tm requires assistance hy ,a_)me()ne who is qualified t.()
_),_l)(,)' ()I' (,ntries necessary to describe the materials access the VAX mat,erials database,
_1 ;_r(' t_sed in a lmrt.ieular SN of an MC battery, The sec()nd meth()d is much simpler and faster,

"I'll(, _)(.,xl ()rder ()I' business was t(.) develop the and is preferred, as it allows real-time, interactive
(,('(,._s_)'v hi(,rarclly t,() obtain inl'ormati()n on the access t,o (,he HI.';I()()() for dat, a e.ntry, Read access to
,_),l),,)_('),ls that made up each ()f the four mixes, any ()t' the mat.erials data is rear.lily available t,()

I')_i_,is ill()slraled schemat.ically in Figure 4, The heat any()ne auth()rized (() use t,he HP3000. However, l)OE "
),(,w(l(,r, l(,r examl)le, is ('.()reposed ()l'Fe and KC10 4, It' regular, ions pr(:_vent, h)ng..term li,o,, over a year) st,or-
i))l,)rmali()n is desired regarding the Fe that was used age ()f such data ()n i.he 1-tt)'3()()0,
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' i MO DAY YR {Code { {

H_1.].D_.b._L_]c__L.._1....L_J....[....kT.D_b_]._k_J_,._l__[.....1.....-__h.....1._J_LI..D..S...b__IAI____I..IT.._/_S__L._B_..........
, Part Number Sulf {Mrr, Code ]

_P_.Nk_.I....l._J....l_J___]__l...=._t.....[_L._i_M__AL.J__L.._J__I
Test Code l

Mat,erlal Lot Numbers for Li(Si)/FeS 2 Barr, TCb_]MIL[, II ..................................................................................

IItem [Mrr, Lot No, I

i!'x_L.!_D_b _[Ml]_0_J_._i_L_..J____l._l_.z__[ L Nb__ ] [ i l -1 1- ]__L_z I
Ser i ml Number [__]Y.17L_/].7l--
Date Coc_........................................... ]pMb....1....l__J....1__I

De scrleti°n ]_TD! --t1Incoming Lot Number of Li-Si Alloy LLISlblblblb I.,l I _l I l_
I I I

Lot Number of Electrolyte Binder Mix ]EI BI.b_J_bIbJ,b,}. I I li I 1

/ I I
Lot Number of Heat Powder IHIVlblblblb I 1 l_l I 1 I

Notes:

1. Repeat. non-standard identifiers including serial number and date code
_s 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 transmitted in accordance with the formattlng req%_ire-
ments of SC-M-7_ 074_A (GEISHA manual), For clarification, an entry

in the suffix position of the Mrr. Lot No. f_eld (LNb) above is not
required; if no suffix applies, the st_nd&rd entry termln&tor (,)

immediately follows the lot number in the transmission, e,g, LNbO0001,
(For ali identifiers above, _b = blank space)

Distribution Instructions:

I. Electronically transmit to SNLA, Data Operations Division, within ten

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

2. One copy to GEND Buyer.

Re ie_.se Identi-{{_tio-n- IEnl_r, i0rg-, ..... lDate IAuthorized Signature
I I I I

ii_,___f_Dwl _ CRB J2426 J_A_JCont. Suff. , Classification Level ISize]-_-IT_wg._ber
............. I__.l_f,,_]_._L_I I I I_Fs_o
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Flgure 3, Revised Mah, rials Imi Number IiIata Form (I)F347720)
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Figure 4. Schemali{, l)iagram Sh()wing l.inking (}f Materials I_{)I Data 'l'hr{Jugh
I)ata F{)rms

'l'he screen t'(_rms used I'm' data entry into) the The first, ch¢fice invl_lves cciml)ining ¢)t'individual
I11':1()()()can I)e cust(:m tail(_red t'(_r a given material, lots for which data exist in the database. The user

'l'l_e entry fields are highlighted when a screen form is simply specifies the let numl)ers ()t' the individual
il:v_,ke(I, 'l'he lyl)e (Jt' entry t':)r each field can t)e batches and the relative am()unts ()t' each that makei

spu('it'ie(t t(, he alphanumeri(: (AS(_II) ()r numeric, til) the master lot, The master let sc.reen form is

',,,'ill_ . (lesignnte(l decimal t'c)rmat. The field can t)e shown in Figure 5. (This general form is used for any
rt,:luired, :)pti(mal, ()r ti)r (lisplay (inti)rmati(m) pur- mix thai, is blended inl.()a master lot,) The composi-

i.,ses (_nly. It' data enl,ry int(_ the the c(,mputer is rien t)t' the master h)t is then calculated programmat-

allelnl)led when required t'ie.lds remain empty, an ically and the results are placed intt) the appropriate
urn,r message is displayed (m the screen and t.he , chemistry fields ()t' the screen master I)F for that

c'l_l)tS' reqtlire(t fields are highlighted, particular mix (see, t'(_r example, Figure 131-), in the
'l'he screen ti)rms also) alh,w screening ()t'entries t_) next section).

I)c' rna(le ti)r lhc varic,us fields, It' an improper entry is
(The bracketed fields become highlighted when

nllurnl)led, lhc field is highlighted and a custom error
ln_,ssage is disl)layed l,() tell the ,)perat()r the choices the screen t'()rrn is activated, The names shown within
i llHl nrc permitted t'()r that field, An improper decim.! the brackets are those ()f the entry fields. V/30()()
l'(_rm.l ti_r a numeric field is similarly trapped. The requires a unique t'ield name t'()r each field.)
urn_r-lral)ping ('al)at)ilities ()t' the screen tl)rms (via The alternate ('h()ice is to c()mt)ine individual lots
tll"s V/:{()(}()s()t'tware) increase the integrity (d' the _)t' material that have n()t been previ(ntsly analyzed.

_:_.lerinls datal:)ase by av()iding the l)r()blem (_t'intern- The resulting master I()I ()t' material is then analyzed
l)lelu _,r ern)ne(,us entry, as required by the l)arti(ttllar I)F and l.he results are

Iii the case _)t' electr_)lyte, EB, and cath()lyte entered in the maste.r I)F, 'l'his al)l)r()ach, while
_ix(_s, indivi(lual l(,ts (t)atcl_.es) ()t' material are com- simpler, l)resents the l)_)ssil)ility ()t' cCm_l)r()mising a .
v_l_,_ls'(,_)mt)ined int_, a larger I)atch called st master large quantity (_t' material ii' nn in(tividual let is

I_,l, 'I'1_, tree _t' screen ti)rms Facilitates the entry ()I' sufficiently (_tlt,(_t'Sl)e(.it'icati()n l._)cause the master let
(l::la t'()r master l()t,s, t)y all()wing tw()()pti()ns t'()r l,() be rejected,
_,t,lai_:irlg lhc, chemical analysis (,I'the master l()t.

I.I



****************DATA FORM FOR MASTER LOTS OF MATERIAL*******************

DF Number: DF[DFNUM ] Master Lot Number: [MASTLN]
J

Lot No. Amt., kg Lot No. Amt., kg Lot No. Amt., kg

[LNI ] [AMT1 ] lLNl4 ] [AMT14 ] [LN27 ] [AMT27 ]
• [LN2 ] [AMT2 ] lLNl5 ] [AMT15 ] [LN28 ] [AMT28 ]

[LN3 ] [AMT3 ] lLNl6 ] [AMT16 ] [LN29 ] [AMT29 ]
[LN4 ] [AMT4 ] [LNI7 ] [AMT17 ] [LN30 ] [AMT30 ]
[LN5 ] [AMT_ ] [LNI8 ] [AMTI8 ] [LN31 ] [AMT31 ]

[LN6 ] [AMT6 ] [LNI9 ] [AMT19 ] [LN32 ] [AM_32 ]
[LN7 ] [AMT7 ] [LN20 ] [AMT20 ] [LN33 ] [AMT33 ]
[LN8 ] [AMT8 ] [LN21 ] [AMT21 ] [LN34 ] [AMT34 ]

[LN9 ] [AMT9 ] [LN22 ] [AMT22 ] [LN35 ] [AMT35 ]
[LNIO ] [AMTIO ] [LN23 ] [AMT23 ] [LN36 ] [AMT36 ]

[LNII ] [AMT11 ] [LN24 ] [AMT24 ] [LN37 ] [AMT37 ]
[LNI2 ] [AMT12 ] [LN25 ] [AMT25 ] [LN38 ] [AMT38 ]

[LNI3 ] [AMT13 ] [LN26 ] [AMT26 ] [LN39 ] [AMT39 ]
(NOTE: Use xx.xx format for Amt fields.)

Press ENTER when form is completed.

Figure 5. Screen Data F(_rm [lsed t'(_rMZrlSt.C,='l,,_t.s()t' Materials

If i.he same c()mp(ment h)ts are u_ed f()r each _)t' Main Menu--The main menu that appears
the I()ts t,hat make up the master l(,t ....e,g,, the same when the materials database is accessed is shown in
F ,, _ . Figure 6, Selecting fl allows the user to access infor-e_,_ and E} l()t,s for a cath()lvte .... it is n()t necessary
t,() fill (,ut, a I)F t'()r each cath(,lyt, e h)t,, In essence, the mati()n regarding the materials that are used in a

master lot is treated as a large singl(_ I)atch, If differ- l)articular MC number thermal battery; selecting f2 to
c_nt h,t,s ()t' (_(.nl)()nent,_ are used for the vari()us t'5 allows access to information regarding the various
individual h)ts making til) a master h)t, a I)F must mixes; anti selecting t'6 allows access to information
t,hen be ['illed (,t.lt f(,r each l(,t, Only the h)t. number regarding the various discrete components.

fields, hc)wever, need t,(, t)e filled ()ut, in this case; the
ehemist,ry fields are left t)lank, sin(re the chemist, ry ()t'
l lae_.,astc_r l()t will be cteterminect ctirectly,

************************** *********************************************

Select desired option and press Function Key.

fl = MATERIAL LOTS

f2 = CATi|ODE MIX

f3 = EB MIX

f4 =, ELECTROLYTE MIX

* f5 = HEAT POWDER

f5 == DISCRETE COMPONENTS

a f8 : EXIT PROGRAM

Figure 6. Maitl M(_Jltt l'_,r A(,(,c,ssing Materials l)m.al)ase
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Battery Menu--When fl is selected from the cath_:_'te menu. Currently, mixes based on the LiCI-
_,_m metaL. _he battery menu shown in Figure 7 KC|, the a[B-Li _L[Ct-[,iBr-l,iF eutectio electrolyte,

appe, a_.. At this point_ the user has a choice of and_beh,w-me_tir_|_iI_r-KBr-LiFet_tectic) electro-
e,_er__g da_a fist or reviewit,lg data (,_'6) for a partic- _yte are repre._en_e,,J m _he EB p_r_ion of the materi-
_U_ S?'N of a certain MC batter..,', Or, he can list ali of als database.

t_e S;[Ns, in _he database for a particu|at MC battery
t_ifT_.For data eat_, a screen version of the form in Electrolyte Menu--The main menu for the
F_g,t_'e _, appears, electro|ytes is s[_own in Figure 10. This menu is

similar to that oi the main EB menu.

Cathode Menu--The main cathode menu is

shc_:_, _'n Figu,re 8. The various: options are displaye'_, Heat Powder Menu--The main heat powder
a_[_n,g w'i_h [he 'SNL: names and SS n_bers of the menu is shown in Figttre 11.
¢_tb_._)'te m/xes tbr which information can be sc-
¢essed vi,a _he materials database. Since catholic Discrete-Component Menu--The main menu
mi,xes: ate generally prep_ irn master lets, provi- for discrete components is shown in Figure 12. Here,

_i_':_nsare provided for entering deca for a master lot data can be accessed for the components that make
_f2_. up the various mixes:.

The individual data forms for the various mixes

lE'B-Mix Menu--The m_n EB menu is shown in and components used in Li(Si)/FeS e thermal batter-

F'[g,u_re 9. h gs very simihr in format to the main ies zre described in the following se_:tion.

************************************* *************************************

Select desired _ption and press Function Key.

f5 = _ER material lot numbers for a particular battery S/N.

f6 _ REVIEW_material lot numbers for a particular battery S/N.

f7 = LIST S/Ms for a particular MCxxxx battery.

ee.e,e******e*

e *

* DF344720 *

**************

Figure 7. MainBatte_ Menu _rA_sing Materials Data _ra ParticularSeriaiNumberofan MC Batt.ry

l_/ft:



**************************************** **********************************

Select desired option and press Function Key.

fl = Enter materials data for an individual lot (DFxxx;_xx).

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

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

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

. Mix Description DF # SNLA #
--mm

Unfused lithiated catholyte 382943 LCI76D
Fused lithiated cathoi_:te 379481 LCI76B
Primary catholyte (SiO2 EB) 379480 CT162
All-Li catholyte #i 388204 XCT187B
Low-Melting, F-based c_tholyte 389644 XCTIg0

Figure 8. MainMenuforAccessing Catholyte Data

************************************** **************************************

Select desired option and press Function Key.

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

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

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

f4 = List lot n,_mbers for individual or master lots (DFxxxxxxx).

Mix Description DF # SNLA #

MgO-based EB, 35% MgO, -60, LiCI-KCI eut. 343183 EBII9B
MgO-based EB, 40% MgO, -60, LiCI-KCl etlt: 370633 EBI72
SiO2-based EB, i J% SiO2, -60, LiCI-KCl eut. 344843 EBIISA

MgO-based EB, 35% MgO,-i00, LiCI-LiBr-LiF 38820? EBI28C
Low-Melting, F-based EB 389646 XEB211

Figure 9. Main Menu for Accessing EB Data
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************************************** *****************************

Select desired option and press Function Key.

fl = 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 #
m--Nm----

LiCI-KCI eutectic (45%/55%) 343184 EIC
LiCI-LiDr-LiF eutectic (22%/68.4%/9.6%) 388205 XE33
LiBr-KP_7-LiF eutectic (57.33%/42%/0.67%) 343366 XE80

Figure 10. Main Menut()rAc('essing Electr()lyteI)ata

************************************* Powder**************************

Select desired option and press Function Key.

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

f2 = Review materi_is data for an individual lot (DFxxxxxx).

f3 = List lot numbers of individual lots (DFxxxxxxx).

Description DF #

Heat Powder 285835

Figure 11. MainMenuf(,rA(,ces_ingHeat-Powder])ata

r



************************************* Components*******************_

fl = 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 lot_i, (DFxxxxxx).

Mix Description DF #
Purified FeS2, -325+425 mesh 370698
Purified FeS2, -325 mesh 383017
Incoming FeS2 344952
LiSi Standard Anode (44%/56%) -40+230 mesh 344953

LiSi Thin C_ll Anode (44%/56%) --100+325 mesh 370711
Li20 -i00 mesh 344940

MgO 344954
Fe 344796
KCIO4 388378

Figure 12. Main Men_li'c,rAccessingl)atai'(_rl)iscrel(_(_(,ml)()nents

Data Forms for Mixes These are the minimu':_ analyses deemed necessary
Ali (_t'the I)Fs have tantlmber c,t'l'ieltts in ccmlm(,la, for pre)per qtmlit'icat!_m c,i' the material. The chemis-

_l'hese include the manul'acttlrer's ('()de, the i'(,rm try required t'()r a (:atht)lyte depends on whether it is

c_,ml)leti_)n (late, the material name, the SS drawing lithiated and whether it has been fused. During fusion

nllml)er and drawing isstle t'(,v the material, the l(_t ()I' the catholyte under argon (at a0O_'C for 16 h for the
size, the l()t disp()sitit)n, and ('()mments. standard Ll'C.l-KCl-based mix), chemical reactions

The issue (,t'a (trawillg <'aI_I)e quile iml)_,rlanI ii' (,cctlr between the FeS 2 and Li20 to generate
lhe drawing has untterg(,ne any maj()r changes. The Li._Fe.,S_, I_i_SO4, and LiFe_Os. _
mantlt'acttlrer's ('()(tc indicates the fit('ilily at whi(.}l ' "
the material was pr(,cesse(t (e.g., (;BV t'(_r (IENI)I) Analysis oi'water-soluble sulfate gives a measure

and EA'¢ for EPI ibr ('ath(_lyte.,_). The form c_,ml)le- oi'the IA.,_:,()., that t'ormed. Analysis of acid-soluble Fe
ti()n (late is filled in atlt()maiically with the current provides a measure of the extent of lithiation, since
dale. 'l'he material name refers I,_)the SNI_ name ()1' the l,i:_Fe,,S,t and LiF%Os that form are soluble in

the material. F(,r l)r(,duct.i(m l)ttri)(,ses, h(,wever, the hydr()('hl()ric acid (HCI), while FeS2 is not. The Mg
SS nu,nl)er is ne('essary t'()r pr_l)er identit'it'ati()n (,Ia analysis is used to check for the proper content of

mix (,v c(_ml)()nent. 'l'tae l¢,t disl)(Jsit.i()n in(li('ates Mg()-I)ased EI_,. The total S and total Fe analyses are

wht, thev the materit_l _nt,ets _11(_t'the (Ivawi_g re(ittit'(_- tts(,.d t(, verify the eta2 content is correct.s I t "1

menls (A .....Ac(:ept; 1_: l_(.'j(:,ct). A ('(_mment t'iel(t is The st_iTix field after the Part No, (i.e., SS379481)

l)r(,x'i(le¢t t(, make iml)(,vtatat i_()tes reg_,'ding the t)r(_vides int'()rmati(,n as to the FeS 2 used in the
malc'rial. (:ath(,lyte. In the example shown, a -200 suffix indi-

cafes a ....325 -t-495..) mesh FeS2 material, while a -- 201
Catholyte I)F--A tyl,i(,_tl l'(,rtn t't,r a sitagh, }mt('h ,tri,sutTix indicates a ....A2,) mesh material.

(,1' ('t_ll_,lyle is sh()wn iv_ l;'igtlre l'/a I'(_r the ['US(!(t,

The st.rech I)F for the master lot of fused,lithialt,¢l versi_,n (,t' the st_n(lar(I ('alla()lyl(,. 'l'he t'(_rm
• l)r(_vi(lt.s t'i(;lds t¢_' the (_ath(_lyte I(,t t_ttmt,er at_d the lithiated calh()l.vte is shown in Figure 13b, A field is

I_t ntt_l)ers _)t' lhc t,'(,S.z, El'l, a_(l l_i._() ttsed in I1_(_ l)r(,vided tr)indicate whether the chemistry informa-
('iti}_lyl_'. l i(,n was ()lilain(_d I)¢ direct chemical analysis of the

' 'l'l_e I)aralrit_lers tis(,(I t'_,r ('har_t('i(,rizali_)n (_t' flat, masler I()t ()r I)y pr,,grammatic calculation from the

I_,l _,r_,(l(,scvil,ed (_n tt_e l'_,rm u_(lei' ('IIEMIS'I'I¢",'. ('hemistrie._ _md am_ttnts (,t' the component lots.
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*******DATA FORM FOR FUSED, LITHIATED CATHOLYTE (73.5/25/1.5) (DF379481)********

#1111#1SINCLELOT########

Part No./SufZlx/Xelue: SS379481-[SUFF]-[IS] Manufacturer's Code: [MCO ]
Form Completion Date (MMDDYY): [FDATE ] TC: LC Source Code: S

Material Name: [MNAME ] Lot Disposition (A/R): [D ]
SS number of Material: [SS_NUM]
Catholyte Lot Number: [FSLIC ] CHEMISTRY

Sid. EB Lot No.: [STDEB ] Total Iron, %: [TOTF]
L120 Lot No.: [LI2OLN] Total Sulfur, %: [TOTS]
FeN2 Lot No.: [FES2_I] Acid-Sol. Iron, %: [HSOF]

Catholyte Lot Size, in kg : [SIZE ] Water-Sol. Sulfate %: [HSO4]
Magnesium, %: [MG ]

comments: [COMMENTS ]

Press ENTER when form is completed.

a. Single Lot

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

-page 2-

Part No./Sufflx/Issue: SS379481-[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]
Yotal Sulfur, %: [TOTS]

Acld-Sol. Iron, %: [HSOF]
Water-Sol. Sulfate, %: [HSO4]

Magnesium, %: [MG ]

ChemlJtry calculated or analyzed? (C/A): [C ]

Commentsz [COMMENTS ]

Press ENTER when form is completed.

b. Master Lot

Figure 13. Screen Data Form for Standard, Fused, Li? } _,d Catholyte Mix (DF:_79481)



'l'he c_)rresp_,._ding lmlwr l)l:s t'(_r the fused, numbers of the halide components (LiCI and KC,I, irl
lilhi_ted, standard (:,thc)lyte mix are shc,wn in AI)pen- this case), Sinc.e the drawings for the halide salts
clict,s I_,.1anti B-2, N¢,te thal the v_amesof the vari(_tls permit a number cd's(mrces, a suffix field ix provided
fields _lre fairly self-(lescril)tive le,g,, 'I'()TS t'(,r 'P()tal (m the I)F t(_ allow traceability to the vendor, For
Sulltlr}, This makes it much easier when searching example, a suffix of -200 in the LiC1 suffix field

" the dalat)ase _)n the VAX, The currently used field indicates that the material was manufactured by,J, T,
(t(,s('ripters stl('h as AA, AB, A(', elc. (which are als(_ Baker Chemical Co,; a suffix of -201 indicates that
used (m the ('_ml)uter l)rinlc_uts) d_ n(_l al(me ade- Fisher Scientific was the vendor,

quately describe the data, A copy cd'the I)F must, be The required chemistry fields will vary ['or each
(,n hand t(, translate these 2-character codes into electrolyte, depending on the composition, The I)F
meaningful int'(,rmati(m, for the I,iCI-KCI eutectic electrolyte, for example,

Ali the revised 1)Fs t'(_rmaterials n()w contain the only requires I,iC1 analysis, since KC1 can be obtained
necessary instructions and required inf()rmati(m (in by difference, In comparison, the DF for the LiCI-
the form of notes) for filling ()ui the I)Fs. This avoids LiBr-LiF eutectic (all-Li) electrolyte requires analysis
having to refer to the respective SS drawings for such for "i_Cl, % Br, and % F, Similarly, the DF for the
instrt cti()ns. These instructions and information were LiBr-KBr-LiF eutectic (low-melting) electrolyte re-
lacking in the past and led to confusion, at times, ag to quires analysis for % K, % Br, and % F, The analyses
whi(.h int'c)rmati()n was to be entered into the various that are specified are the minimum required to qual-
fields, ify the material,

EB DF--The screen DFs for a single lot and Heat Powder DF--The screen DFs proposed
master lot ()f standard EB are shown in Figures 14a for heat powders are shown in Figures 16a and 16b,
and 14b, respectively; the cc_rresponding paper DFs (These forms are only tentative and subjact to change,
are shown in Appendices B-3 and B-4. Fields are
pr(,vided for EB lot number and lot size and the lot depending on the outcome of heat-pellet ignition

studies currently underway.) The first part of thenumbers of the MgO and electrolyte that are used in
form (Figure 16a) contains fields for tester informa-the mix.

The two entry fields for the MgO are (1) the lot tion. A suffix field is provided to indicate the heat
nllmber ()f the incoming (raw) material and (2) the powder composition. Fields are provided for the lot

number and vendor number of the heat power, as wellsubl()t number, which indicates which [)ag and can
were used, (Each-50 lb bag of MgO is divided and ag the lot numbers of the Fe and KC104 used in the

heat powder.stored in five 10-lh cans.} The sublot number is a

:t-character field where the first two digits indicate Fields are provided for the mean and standard
the t)ag number; the third character in a letter from A deviation of the required physical properties of stan-
t¢_E which designates the can, dard pellets made from the heat powder, along with

The only analysis required for the EB mixes is the the associated disposition fields. This differs radically
I)er(:e_tage ()f MgO. This iu used to verify that the from the format used in the original multipage forms,
I_inder (MgO) content is within specification. The where the masses and physical dimensions of each
drawing associated with the DFs of Figure 7a and 7b individual test pellet were recorded,
specifies an MgO level of 35", with LiCI-KCI eutectic. The second part of the DF (Figure 16b) inw)lves
Other EB c(nnpositi(ms with this electrolyte are han- the ignition properties of the heat pellets (i,e., the
died by :!_i_:.parat.edrawings. Similarly, the use of other ignition sensitivity and burn rate,) The final statisti-
electrolytes requires the generati()n of new drawings, cal method that is to be used for this form iu uncertain

at this time, but will most likely involve a standard
Electrolyte DF--The screen DFs for a single probit"" or Bruceton a, or possibly a modified Bruceton.

l¢_tand master lot of electrolyte are sh¢,wn in Figures Field,,',are provided for recording the burn rate when
15a and 15b, respectively, for the LiC1-KCI eutectic a successful ignition in achieved, and the overall

, elect r¢_lyte;the corresp(,nding paper I)F',¢are shown in average burn rate. Fields are provided for the 50',
Apt)(,nclices B-5 and B-6. In additi¢,n t()the electr(_- and 90% fire levels, which are required by the heat-
lyle l_,l nt_mber, fields are pr¢,vided t'_r Lhevendor lot p()wder drawing,

b



******_***DATA FORM FOR STANDARD EB (65% E/35% MgO) (DF343183)************

#######SINGLE LOT#######

Part No./Suffi×/Issue: SS343183-200-[IS] Manufacturer's code: [MCO ]

Form Completion Date (MMDDYY): [FDATE ] TC: EB Source Code: S

Material Name: [MNAME ]

SS Number of Material: [SS_NUM]
EB Lot Number: [SEBLN ] Lot Disposition (A/R): [D ]

Std.-Electrolyte Lot No.: [STELLN]
MgO Incoming LDt 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

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

-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. _(.re(_nl)atal"_rm f_,rStandard Eleet.r,_lyte-Hin(_,r Mix(])l":l.l:_l_:l_

,1,;



**********DATA FORM FOR L]CI-KCI EUTECTIC (45%/55%) (DF343184)**********

#######SINGLE I.,OT# # # # # # #

Part No./Issue/Sutflx: SS343184-200-[ISj Manufacturer's Code: [MCOD]
Form Completion Date (MMI.)DYY): [FDATE ] TC: EU Source Code: S

d

Material Name: [MNAME ] Lot Disposition (A/R): [D ]
S_; Number of Material: [SN NUM]

, Electrolyte Lot Number : [_._TELL ]

LicI Vendor Lot Number: [LICLLN]-[SUI ]
Kel Vendor Lot Number: [KCLLN ]-[SU2 ] CHEMISTRY

Electrolyte Lot Size, kg: [SIZE ] LicI, %: [LICL]

Comments : [COMMENTS ]

Press ENTER when form is completed.

a, Single Lot

***********MASTER DATA FORM FOR LiCI-KCI EUTECTIC (45%/55%) (DF343184)*********

-page 2-

Part No./Issue/Suffix: SS343184-200-[IS] Manufacturer's Code: [MCOD]
Form Completion Date (MMDDYY): [FDATE ] TC: EU Source Code: S

Master E]ectrolyte Lot Number: [MELLN ] Master Lot Size, kg: [SIZE ]

ClIEMISTRY

LiCI, %: [LICL]

Chemistry calculated or analyzed? (C/A): [C ]

Comments: [COMMENTS ]

Press ENTER when form is completed.

b, Master Lot

Figure 15. ,_('V'{'('ll I)_ll_l I.'(,rnl I'(,v' ,_l_lll(l_lr(l I,i('l--K('l i,',l(_c'lr(,lyt,(,(1)I":_,I:_IX4)



************************* FORM FOR HEAT POWDER (DF285835)*********************

Suffix oomph.

-2o0 88/].2

Part No./Sufflx/Issue_ 265866-[SUFF]-[IS] -201 86/14
-202 84/16

Form Completion Date IMMYYDD): [FDATE ] Manufacturer's Code: [MCOD]
Source Code: S Tester: [TESTER]-[S]

Tester Serial No.: [TESTSN] Adapter Serial No.: [ADAPTR]

Heat Powder Lot No.: [HTPWDR] Total Mixing Time, ht: [MT ]

Heat Powder Vendor Lot No.: [VENDORLN] Iron Powder Lot No.: [FELN ]
Weight This Lot, kg: [WT ] Potassium Perchlorate Lot No.: [PPLN ]

Disposition (A/R):

Average Calorific OutPut, cal/g: [AVGCAL] +/- [STDI] [DI]I

Average Gas Evolution, ml/g: [AVGGAS] +/- [STD2] lD2]

Average Breaking Strength, lh: [AVBK] +/- [STD3] [D3]

Pellet Pressing Force, tons: [PRES]

COMMENTS: [COMMENTS ]

Press ENTER when this page of form is completed.

a. PhysloalPropertles

*****IGNITION-SENSITIVITY/BURN-RATE DATA FORM FOR HEAT POWDER (DF285838)*****

Part No./Suffix/Issue: 265866-[SUFF]-[IS]

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

[J1 ] [F1] IBR1 ] [J15 ] [I5] IBR15] 50% Fire Level:

[J2 ] [F2] [BR2 ] [J16 ] [I6] [BR16] [FIRE50] joules

[J3 ] [F3] [BR3 ] [J17 ] [I7] [BR17]
[J4 ] IF4] IBR4 ] [J18 ] [I8] [BR18] 90% Fire Level:

[J5 ] [F5] IBR5 ] [J19 ] [I9] IBR19] [FIRE90] joules
[J6 ] [F6] [BR6 ] [J20 ] [RO] IBR20]

[J7 ] [F7] [BR7 ] [J21 ] [Rf] [BR21] Avg. Burn Ratel
[J8 ] [Ffl] [BR8 ] [J22 ] [R2] [BR22] [AVGBRR] +/-

[J9 ] [F9] IBR9 ] [J23 ] [R3] IBR23] [BRRSTD] in/s
[JlO ] [I0] [BRIO] [J24 ] [R4] [BR24]

[Jll ] [If] [BRII] [J25 ] IRS] [BR25] Comments:

[J12 ] [12] [BR12] [J26 ] [R6] IBR26] [COMI, ]
[J]3 ] [I3] [BRI3] [J27 ] lR7] [BR27] ICON2 ]
[Ji4 ] [14] [BR14] [J28 ] [R8] [BR28] [COM3 ]

Press ENTER when th s page of form is completed. [COM4 ]

b, Ignition Properties

Figure 16, S(,reoll i)_la F()rms t'()r Heat, ih)wder (1)F2_5S:_5)
e



Data Forms for Discrete i,_,_,.,lt=t,le='esidt=(,. 'i'hc, t,_,t.l Vu + t<,t,til _ (l'c,,_,,
I_tlrity) mtlsl ht, _lt It,vist _,r._, ltir the Fe_., I_, I,i,

Components .eCul)t.l_le, "

Aclctitil_nltl t'ieltls t=='(,llrlwicled t'(_v'the l.c_t,alnlc,ti=l.
Purified I ¢....2 l)F--()vc,r lho yt,ars lhc, Iic iml)uritie.,'.; allcl rho I)ercentage of l.mrtic_le,'-;_l'(!llt(.'r

" I,irii,'le-si'zo runge, <)t'Ig,_,_tlsed in ,'-;NI, c,aitlt,l.vios has than the coarse limit established by the _H clr:-lwin_,
vllv'it-,clt'_ll.'-;iclel'_ll)ly, ! ()cltl.X,llll _,l'tlac, t'e,_,, t,.;c,(t iii (,tl,' 'l'hc, limit is ¢lit'fev'erlt I'(_r li'le two different sizes; (,1'

c'ilill_,lyl(,.,.; is, i_tlrit'ic,cl 1<)rein(wt, ,'qi().., ,ncl (,xiclized- rl_at.erials permitted tly the drawirig,ii

ir_,ll ilrll)tlv'ities, li_ II'lr Im.'-;t, t_nl)tlril'it:,d l,'eS,, _,','tls_llst_ A suffix t'ielcl is used h, di.stinguish I'_etweeFlthc_
tLS¢,cl,I'lut'_U.,-It,_1' lh(, wiclc, ralll.',c' in I)rc>pertit,s, ii was iw_ s_izest'_r the illcl)rniilg FeS,_, A ....2¢)(Isuffix is t_sc_,cl
IIt,('O,'.-i:,411r.v l(i ¢levc'l_l_ ii dl'_w,'ivlt4 f',,r t,llc,ll ,_1'lhc, !,'c,,"4._ fi,r cCmrse material that may be used t'rc_m tl'_v'cm
lli_ltev'itll._usucl. ('tirrenlly, v,,c,arc, tlsillt4 I_tlv'il'iecll,"e,"4,, clifferent smirc,es: --50 mesh (source l), --.6() mesh
willl I_,,,',_ctift'c,rc,rll Imrlit'lt, sizt,s: :125 t425 rl'll.,sh (s,_uirue 2), anct ---6()--t-.20()mesh (st_urce :,l), A . 2()1
IIIId '_O_• ,).,_ lhc'sh. .,.ttll'l'ixis used for fine (--325 mesh) material thai h,s

'l'llt, sc,rt, t,ll l)t,'s fi_r li'lr - ;I'25 inesh l/tlrifiecl teeS,_ ()l'lly ti single st_urc,e,
llrt, .,.,licw,,rlin l,'it_t.,rt,s 17a tlrlcl 17t); the ('(_rresl)c)riclirlt4
ImlWr i)t,'s tiff, ._ll(_.',,l_iii Al.Jl)t,n¢tic'e.'., I-I-7 and t:1-8. M gO DF--'f'he screen form for iric;c)nair_gMK() is
l,'it,l(l.,.;art., I)V'(>vicledf'(_r the I(_IIltllril)c,r (,f lilo ptirifiect stl¢)wn iii [;'igure 191 the correspl)ridirig paper 1)I,' is

I (.,,';.,allct (tit, 1_1rltiml,.,r ()t' it_¢,im,(_millt.4 (Unl)tirifiecl) shown in Apperictix t3-10, Fields are provided ['()r lhc,
i,'o,'.4,,tmr,ii as tile startin_ inalerilll. ,"4i_,c, the I)tirif'i- incc)rnirlg h)t rlurr_t)er, sublot number, and vend.r's l_,t
('alison may Iw (.arriecl c_til iii i,l_:,_,'litt,¢tlernl)eralure.,.;, I_ r_tlv'nt)er, The inc()ming I(_t.nt.lmber refers tt_, single
fiol(l is i_r_)vitlecl t'c_r thr, lerlc,h t('llll)Ol'_llllro tisecl,

l"l_tlr I'i(-'l(lsare I)r,wiclc, d t()r lhc* c,henlistry (,1' the l(d (_t' material t.hat will c()ntairi multiple 5()-1t_ t)t:ll.r,s,
i_tiv'il'it_clFe.,_.,.'l'llu .,.;tim(_t't_it.tl l;'e and t_,itll S d(;t'iries Once ope.r_ect, rl bag is clivtded arid stored in five 10-1t_

" cans, A bag ((,', inov'e apl)rol)riately, a can) is u(,nsid-
lhc-, I_$'ritc' c(_nti,llt, 'l'lw llcid-ins_)ltit)le rosicltlc, is a ered a subhd tln(l is given a 3-character code: the first
ill{,ll_tll't, iii' _llly acid.ins_,ltillle inllmrities, such as two characters c',orrespond to the bag nuniber and the
silic_l. ,.\lid iho m_id-sllltiblc, li'e. is ii l'llefl,'.ttll'e Cii' ltlly third character is a letter from A through E which
_xi¢.tize,d ii'¢,ll c'l,nll)(,clncls that may I,e, i)resellt,

'l'llc, suffix field aft,er the l._l-lrtlltlrrll)er is used Lll designal,es the ct-li'li a representative stll)l¢Jt nt.lllli)or
illtliciitt, which l:_urit'icati_li 1)r_wes_ is c-,lnl)lco'ed arid c(_uld be 40A, 'l'he size specdfled in this form is t'l_l'the

,;, _, , sublotIhu sizt, (d' the I _,, feec:lmaterizil A stilTlx (d'--2()() is
ilS("_.I v..q, (,(it.ll, St_. (.P,I(', "-_() rrlesl'l) FeS,, thitt is .,.;til).. The chemistry fields of the form refer to the MgO

',rt'tud t(_ l,:'ci"_d'luc_ric' acid (HV) leael_ing t'c_i'silic'a after it has been baked at 600°C for 4 h, arid include:
<' total inet,allic impurities, <i water, % CO_, h)ss onrellll_v<<-II,A sll:'t'i× ¢,J---2til is tised for the same <

i_lalr+rial puriCip.._lly t'lc_iatii_n, wtlich iriv(>lves physical lgi_it.hm, arid BET surface area, 'l"ke loss on ignition is
r('lll(_'¢iil (ii' the silica, Iri lmth cases, the ccmv'se mate- especially tisel'tll as a parameter for the amount cd'

rit_l li_tist t'irsl be gl'(_tind l.l_ -3'25 mesh bel'¢_re l)clri- hydroxide and ctu'boriate that. were present, il_ rho
Iiclili(_l_ A sul'l'ix (if' ..'_(l' stiml)le,, - ...2 is tisO¢{ ['(ir fine ( ....325
iYIc'sh) 170,_,,lhat is Hl,' l(-!licht;(l, wlIlile .... 2()II is the
t'llllaiiclll-trt;!al,¢,(J (,(itll-ltOli)_rt. [l'l till case.s,the Fe,q,xis LilO BF--The so.rech DF for Li,,O is staowll in
llls(_ tri-,tlied with FI(',I ['cir reniimll ld' (_×idizt;d-lrclrl Figure 20; the cclrresponding paper DF is shilwil in
iilll_uriiios, Al)lJendix B-I 1, Fields are provided for the lc_i lltini-

ber al_d VOlld(ir's lot fitlm[)er. Since the vofld(ll".,..; !_,t

Incoming FeS,_ I)F--'l'he screer_ I)R t'()r the number can be quite long, in some cases, a noto, was
" S,, added t,o the t'(,rm t,c>use the comment field I'iilc(,InilG4 (Ui_l)Lirifiod) i'e .... is shown iri FigLire 18; the

c(wresl)l>ndiil_ [)&per f)l;' is ._ll¢lwn in AlJpei_¢|ix B-9, nu.cessary, for this inf'orrnation.
I"i(,Icl,_iiro I_r(,vicled t'(_rthe iiac_lnain_ 1(_tilumller and The chemistry cd' the Li_O its defined by the '
ii'.e ,_'t,i_(l(_i"._I<_tnuiritwr, 'l'he (,tlerlli,_ti'y roqtiiremoilts IZ_O, _', t()tal mei,alllc impurities, and whether it_e¢

iii'(°s(_i_iewhl_lsimilar t<_tll_mc,t'(_rthe I.)urit'ied l,'eS,>,in x..ray ditTrautilli_ pattern matches that c_t'the ,'-il.aii..

lhlil I>,,lll 1)I:.<; r(,tltiir( _ t(d,lil l"e, I(Jtal _, Ilild .tid- (ltlrd,

i
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************DATA FORM FOR PURIFIED FeS2 (-325 Mesh) (DF383017)************

#######SINGLE LOT#######

Part No,/Suffix/Issue: SS383017-[SUFF]-[IS] Manufactul_e_'s Code: [MCOD]

Form Completion Date (MMDDYY): [FDATE ] 'PC: IP Source Code: S .

Material Name: [MNAME ] Leach Temp., deg. C: [LT]

SS Number of Material: [SS_NUM]
Purified FeS2 Lot Number: [FES2P ]

Inooming FeS2 Lot Number: [FES2I ] Lot Disposition (A/R): [DI]
FeS2 Lot Size, in kg: [SIZE ]

CHEMISTRY

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

Acid-Insoluble Residue, %: [HISR]
Acid-.Soluble Fe, %: [HSOF]

Comments: [COMMENTS ]

Press ENTER when form is completed.

, a Single Lot

********MASTER DATA FORM FOR PURIFIED FeS2 (-325 Mesh) (DF383017)*********

-page 2-

Part No./Suffix/Issue: SS383017-[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. Hcre(,n I)tlt_l l"(,rm I'()r l)_lril'ied ....;_2r) M(_,sht'_e_,,(I11i':_,8:_()17)



***********DATA FORM FOR INCOM_[NG (UNSIZED, UNPURIFIED) Fee2 (DF344952)*********

Pa,_t No./Suftlx/lssue: SS344952-[SUFF]-[IS] Manufacturer's Code: [MCOD]

Form completLon Date (MMI)DY¥) : JFDATE ] TC: ID Source code: S

Material NameI [MNAME ]

• SS Number for MaterlalI [.,c.._,:,NUM]
Incoming Lot Number: [INI,N ] Lot Disposition (A/R): [DI]
Vendor's Lot Number: [VENDLNO ]

, r ?
Lot Size, kg: [SIZE, ]

CHEMI STRY

Total Iron, %: [TOTF] Total iron + Total S, %: [PUR]
Total Sulfur,%: [TOTS] (NOTE: This ts calculated.)

Acid-Insoluble Residue, %: [HIRE] Amt. Greater Than Coarse Limit

Total Metallic Impurities, %: [TMIM] on Particle Size, %1 [PSLM]
i

comments : [COMMENTS ]

Press ENTER when form is completed.

Figure 18, ,_'r(,(,n l)_tl_l I"_,rJ_,I'(,r Ii_(,()r_iJ_(lIl_l)_lril'iu(I)I _S (1)1":_,14('_''-'_

****************************** FORM FOR MgO (DF344954,***************************

Part No./Suffix/Issue: SS344954-200-[IS] Manufacturer's Code: iMCO ]

F'orm Completion Date (MMDDYY): [FDATE ] TC: MO Source Code: S

Materla] 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 1

CHEMI STR¥

Total Metallic Impurities, %: [TMIM]
Water, %: [H20 ]

Carbon Dioxide, %: [CO2 ]

Loss On Ignition, %: [LOI]

BE'I'Surface Area, sq m/g: [BET ]

Comments : [COMMENTS ]

Press ENTER when form is completed.

Figure lg, ,_('r(,(,ll l)_ll_l l"(,rlll I'(,r II_('(,n_iJ_(tll_l)_l_(,(I) _kr'l_()(I)I":"'1'1_)5'1)

2'7



Part No./suffix/IssUOl SS344940-200-[Lk;) Manutacturor'£1 <:ode: [MCOD]
Form completion Date (MMDDYY): [FDATE ] TC: LO Source Codel S

C}[EMISTRY
Material Name: [MNAME ] Li20, %: [LI20]

SS Number of Material: [SS NUM] Total Metallic Impurities, %: [TMIM]
Li20 Lot Numberl [LI2OL ] Does X-ray Diffraction Pattern Hatch

Size, kg| [SI_E ] JCPDS ]2-254? (A/R): [XR]
Vendor's Lot Number: [VENDORLN]*

Lot Disposition (A/R): lD1]

Comments: [COMMENTS ]

Press ENTER wh form is completed.

* Use COMMENT field for Vendor's Lot Number, if necessary.

Figure 20. Sereenl)ata F_rmfi)rlA.,()(DF:_449,1())

Anode DFs--Screen ])Fs for the twl_ type i_t' m_lkes a 1lumber {d' asSUml_l.i{,nsas t{, the I.mrti('le
I.i(Si) anlJde material used tn SNL thermal hatlerles shapeand paektnK,'['his lnl'ormal,il)n is c,t'_nly llmtt_d
al'esh_wn la Figures 2la and 21hl the c,c_rresp_mdlng willie, Because_,t'this, tllrt_e t'leld,_are I)r_,vldedunde,r
I,aper i)Fs ar_.,shown In Appendices t'1.12and B-ll_, the Particle-Sh,,eAnalysis sectil,tl t(_define l,ho rela-
'l'he first screen t'l_rm (Figure l,la) deserihes the live cltstrihull(m _t' t.ht, powdt_r as measured hy a
c_al'se (.-4(l+23() me,h) l.i(Sl) used in _Jurp_wer stanclard sedimentaticm technique (_,g,, Sedigraph),
halteries, Fields are provided for the let numher and The particle sizesat 25',, til)c,, azzd75', eumulat,ive
the VelKh)r's l.t numher, mass l)erc'entages can I_eused lo gt,ne_rate a ,_,mlnal

The chemistry oi' the lA(St) In det'lnect hy the ', pr_,l'ile of' the r(,lative distrit)ution (,l' the l,'e powder.
I,t, ', Sl, ', O, and ', total metallic Impurities. The 'l'hts can be qttlte useful when trying l_(_track down
atsr,tint t_l'material that is -2:10 mesh al'tct sieving causes t't_r dil't'erem_es in hurt, rat,_s arntmg dil'l'erent
tutlst als_ he specified. I_)t.s_,t'heat powd_r.

'l'he screen t't,rm t'_,r the finer (-. 10()+y,2r_mesh)
I,ilSi) thal is used In thin-cell batteries (Figure 14h)Is KCIO4 DF--'l'he sera:en ])1,' lhr the KC'IO4 used
much like thal t't,' the coarse material (Figure 14a), In heat p_wders is sh_wn in Flgttre 2:1;the e_rresl)ond-
except thal the am_unt of --lt2r_ mesh mater',al after lng I)al)er l)F ts sh_wn in Apl_endix B-16. Fields are
sievi,_g must he n.ted, pr¢_videclt'o_'the I_t semi)ev _nd vend¢_r's I¢,t numher,

The data t'(_rthe chemistry ¢,1'the K(',lO,t are m)rmally
Fe Powder DF--The screen l)l,' t'_r the t% pre,vialed hy the manufactt_rer. 'l'he current l)l,' t'¢,r

I),,wder used In heat powders is sh_wn in Figure 22; the heat t_¢,wderel,stains a f'teld t'_,rthe particle size of
tl_t. ,'_,r,'eSl)_,mllng paper I)F Is sh_wn in Appendix the K('I()._. This iu delermtne¢l hy a m_dit'i,_d
14.15. Fields are provided h_r the let numher and tuz'himet,rlc t e('hniquf:. 'l'he n_.,wscret_n t'¢,m_ als_
v_._ltl_l"sl_l numher, con',ait_s fields t'_,r i,articl_.,-size analysis t)y the sedi-

'l'he data t'¢_rthe Physical Properties and Chem- mentalises tecl_nique, as is Sl_ecil'ied in lhc scret,,n
isl_'._'set.tic,ns are n_r,nally provided hy the ma,_ut'ae- form t'_)rthe 1,'_,l:,()wder (Fil.cttre 15). lt iu l)lat_n¢)dt_)
Ittrt, r, ,s is the Fisher Sub.Sieve Size dattlm. This rec(,rd b(_i,h types _,I' inl'(_rmttlicm (_tttil ct_rrvlatit_t_s
I_tlt,r i,hysieal Im,perty iu determined hy measurtzzl.f can Iw made helw¢,en thet,l fl,r tumt-l)_)wder chars{ ....
Ih¢. I,,'essure acr¢,ss a packed hed ¢,1'powder, and lerizati_m purl),,ses.



***DATA FORM FOR STANDARD ANODE (-40+230 Mesh, 44% Li/56% Si) (DF344953)**_

Part No./Suffix/Issue_ SS344953-200-[IS] Manufacturer's Code: [MCOD]
Form Completion Date (MMDDYY): [FDATE ] TC: LS Source Code: S

Material Name: [MNAME ]

SS 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 -230 Mesh After Sieving, %: [M230] Lithium, %: [LI ]
Sillaon, %: [SI ]
Oxygen, %: [02 ]

Total Metallia Impurities, %: [TMIM]

Comments: [COMMENTS ]

Press ENTER when form is completed.

a,--40+230 Mesh Materlal(DF344953)

L

***DATA FORM FOR THIN-CELL ANODE (-1004.325 Mesh, 44% Li/56% Si) (DF370711)***

Part No./Suffix/Issue: SS370711-200-[IS] Manufacturer's Code! [MCODJ
Form Completion Date (MMDDYY): [FDATE ] TC: LS Source Code: S

Material Name: [MNAME ]
SS 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 aompleted.

b. .-,100+325 Mesh Materlal(DF370711)

Figure 21. _('reenl)at_lh_rm_t',,rl,i(_i)(4,t', l_i) An_de Matel'i_ls

29



*************************** FORM FOR Fe POWDER (DF344796)***********************

Pert No./Suffix/Issue: SS344796-2OO-IIS_ Manufacturer's Code: IMCO

Fo,rm Completion Date (MMDDYY): _FDAT'E _ TC- FE Source Code: S

. Material Name: _MNAME _ Lot Size, kg: [SIZE _ .

SS N_umber for Material: [SS_NUM]!
Incoming Lot Number: [INL_ ]I Lot Disposition (A/R): [DI]

Vendor' s Lot Number: _VENDLNO )

PHYSICAL PROPERTIES CHEMISTRY

Green Strength, psi" IGRST_ Total Iron, %" [TOTF )
% -325 Mesh: [P325) Metalli'_ Iron, %: [MEFE ]

%: .I00 Mesh: [PlO0_ Wt. Loss on H2 Redn., %: [WTLS]
Appar. Density, g/cc: [ADE_

PARTICLE-SIZE ANALYSIS BY SEDIMENTATION FISHER SUB-SIEVE SIZE

Particle Dia. @ 25 Cum. Mass %, microns: [DI25_ Avg. Dia. from Fisher

Perticle Dia. @_ 50 Cu_. Mass %, microns" [DISO) Sub-sieve Sizer,

Parricide Dia. @ 75 Cum. Mass %, microns: [DI75_ microns: [FSZ )

Co,m_:ent s : _COMMENTS ]

Press ENTE:R when form is completed.

Fiig!u,re 22. _+_'+_ee,o_ |k_,tt_+F_r_ + _._,r Fe, |'_wder (+|)F:;_+4479_;A+

************************** FORM FOR KCIO4 POWDER (DF388378)*********************

Part No./Suffix/Issue: SS388378-200-[IS) Manufacturer's Code: [MCOD}

FormJ Completion Date (MMYYDD): [FDATE _ TC: XX Source Code: S

Material Name: _MNAME _ Lot Size, kg: [SIZE ]

SS Number of Material" [SS NUM]!
Inco_inq Lot No.: _INL--N _ Lot Disposition (A/R): [DI]

Vendor's L_t No.: _VENDLNO }
CHEMISTRY

Moisture, %: _H20 _ Sodium, as % NaCIO4: [NA ]
Chlorides, as % KCI: [KCL _ Ca and Mg Salts, as % Oxides: [CAMG}

Chlorates, as % KCIO3- _KCLO]I Water Insoluble Material, %: [WINS]
Hypochlorites, %: ICI_ ]I pH of Water Solution: [PH ]

Bromates, as % KBrO3: _KBRO} KCIO4 Assay, %: [ASSY }

PARTICLE-SIZE ANALYSIS: BY SEDIMENTATION TURBIMETER PART. SIZE

P'article Dia. @ 25 Cum. Mass %, microns: [DI25) A,_'g. Dia. from Modified

Particle Dia. @' 50 Cum. Mass %, microns: [DI50_ ' cbimetric Measurement,
Particle Dia. @ 75 Cum. Mass %, microns: [DI75] _crons: [FSZ ]

Co._m_ents : _COMMENTS ]

Fi,gure 23. S,<"re_'_ |_ F,,,_m [_,r }{("_0_ [>_de_ _[)F38_:_:78_



Data Qualification Implementation
(Im'u the dala have lleen entered i=11_,lhc mate- Tho nulterials datal_a._e lu=_ I.._en ._ucce._._t'ully

rials. _lalal_a._t'. they will I_u ceriitie_l llv lhc tl,,llilv i_.nl.demenied ni l';l_l and =l_v,"_'¢mt=lin._ materinl._ data

lhc\ aru archi_ed. "l'his _,.'s n_,! _l_ne in the llaSl and N_l serit_u._ l_r_d}h'm_ in implementati_n were enc_lm -

c_,niril_llu_! l_, the curr_l,I l,r_,t_h,m. ,, enc_,uniered leredafterthe_,l_erat¢_rswerel_r_l_(,rlytnlined in .ze

_i_h lhc ,lalal=a.,,e. "l'he tl(' rui_re,_'niali\e will "'l_'k" u._e ,_1'the d_lialln._e.
•, _q' ._et'tll't' lhr' dalallli_e and exanline the itai;i itll' tinv

illt'_il._i._lell_-it,_ i{,._., lillllill{_l'._ i_lll til i'_ill_t._l. ()liCe lhe

inle_rii.v ,,i ii,,. data ha._ l,een a._._tire(I, tile (I(' rel>re- Conclusions
>t'illilli\t' will lhen n_tlif\' lilt' Hl_;llilili dalalla._e mall- A netwllrk-lype datHt)n,_e (based lin HP's [M-

_l_t_l lllal lhc dala <'tin lit, elt, clrl>nicail\ ll'an._iilille(t At,141 wlt._ devel:_l)ed fin" ._illl'iil 7 the l)hy._ical- and
It,r al'/hi\ill_, i lniiially, lhc dala were Iii lit, I<_rnlalle(| t'helllit'al-t'harat'leri_,.lllillll (talli l'_lr the nlHlerilil._ tl._ed

iii ii _l_e_'ial lliiillllOl" li.e., (;t']l_tt:k-<'_dl'di. ']'he final iii ihe cl_nslrticiilln <if ili'lldticlhln l,i(_ii/Pe_, thermal

ttlila I_,rllial 1_1 alt'hival lltll-ltll_t_,._ ha._ illll lleell de- llalleries de._il_ned til _NI_, with the _ai _t' en_tirilll4

tided iii ihi._ liint,.! A Sllecial Iit'ht _,li elll'h _1' the niaierialsiraceahilily_verlht, lit'elin_ellfiheweat)m_._

_t'l't,t, ii I)F._ indicaie._ wheiller !ht, dlilli l_i" lhlil lililll'- ])l'ii_rltlll_ its._l_cialed with the l)altei'ies. 'l'hi._ period
i'ial have lleen lran._inilled l_lr al'chi\e,_, fall exceed 95 vr.

The exislin_ inalerial,_ dlilltlill,_e wli,_ del'icienl,

Data Retrieval inci,ml,lei_, t>al>er ini<,n_iv<,,=rodc,,ni_in¢:d inc<>n_i_-
lencie._ iii the illiillnt'r il_ which inalerilil,_ were _t._-

Xlal.el'ial._ {tiilli t'iin lie sl{_l'e{I i>11lhc t-ll_;lllllll 1_1" ._i_nel| I_t iltlllillt, l'_. P_n'lilln._ lit' lhc ai'cl_ived data
tll_ It_ ;i \ear. AI/\'t_i_t, Walilin_ nllilt, l'ial_ _l_illi till' inixe._

were clliYlpr_nl_i._ed a._ a re._ull iii' the lack _lt' any

' _,i llallei'it'._ fail readil\ ncce_.-, lhc intilrnlalitlil quality a_tlrttll('_ a._silcialed with the dalalia._e al'ter

lhi_ti_h the Hi>:llillll. t4_we\t,r, il_'c't,_ilil_ dala lhal data entry. Ii wli,_ l.(enei'all.v Iillt l)l_._._il}le to tr_tt'e

_ii-e ,,l_t{,l" lhali ihi._ will re[lliirt, ii_si>lalll't, ll'tUll lhc lnalerial_ used iii lhe Mt" llltltei'ie,_ wit.tlilul ctln_ultirlt_

iI_ilalia_e nlana_er al lhc archi\'e_ I_'aii_,n lillo._l with lt ntlnll)er _lt' t)e_l)le Iii the varilli.i_ prodti0tion
iir,,llalll\ • ('F.X'I)I)I..4ccessin_ lh_, nlait'l'iHls dalaha,_e aTellcie._ alld • "' • . _lll'tln_ thrlltl_h [al'ge ltnlc_tint._ lit' data

,,n ih_, Hl_'_l'tlti inv_dve, lhc .,.tlilllt, _t'l't,t_ll l_;'ms lhal si_l'ed _i_ t)ttt)er.

art, ti_t,(t l,,r t.nlel'in_ data Ii._,., Fi_urt,_ Ii ']',I1. The liPW (| al li l lti._e v,'a._ de._il4ned I_ tl_O _(,r0oll

i('ttTI dalai f_li'ili,_ i11 c_mjunl'li_n with Iill HPBII01)

Data Editing <',,,,,l><,t_,' Iii, lie<, <,t" ll,iper data t'<>rm._) R,r the entry,

P]llilin_ _l iillV tit Iii(, data iii lhc ilialel'ial_ data- retrieval, alld ediliil_ _ll" dala, The daltt {li't, Iii re,_ide
tin the Hl_3{ilitl l'_r till Iii ii .vo_tr tlefllre they life

li;i>t, i._llt, l'ittl'liled while iii the data-retrieval lntlde, as archivt,d tin ii VAX iii SNI, tlr the l:lrtlducliml al_ellt!v.

du._clil_ed ai,_ve. ()nlv lhl_se t}el'._ns Ihal have "wrile" t-lel'_i'e elet'lrllnic li'ilnst'er and ai't'hivint4, the data will

_allallilil.v fan _dii lhe data. "l'he (talHlla_e nlana_er he _'heckedl'_n" inlel4riiy !}\' ii quality itSStll'itnt'e repre-
cl,nli'i,ls the i'itlllihiliiies _I ali lhc llt, i'sl_ns lhal hlt\'e seilllilive t'l'lim (,t,]N1)I).
;Ic_'_,>>i_ iht' Illalel'ials dalaliase. Xl_sl tl.-,t,l'S will Ililve

('tlSltllll st'reel1 l'lll'in_ were desit4ned ltir each iii'

"'l'_':ilt ,_nl\" iit't't,ss, lhc mixe._ (e.t_., a cathlllylel tl_e(t ill the t)Hilel'y, lind

lhe di._crete c_nlp_lnenl,_ le.14., Fe_.,, thai nliike ti I) ti_e
Modifielition (if the l)ltllibll.,,ie.--'l'he existinl_ mixe._. The _t'l't_'t_ll t'tll'lll_ have litiil, into lhenl the

>t'l'i't'ii l,q'lll._ illlil ;i._S_t'i_ilt'lt l'it'lds ilrt' t,lisil\" In<_dit'it._t Cal}atiilit.v iii' ll'al)llill_ " t,rrilrs, whi/'h further enhlillces

li\ rtiiliiinl_t i-ll"._ t:(II_XISI'I,]{' alld ll',_,n i'et'_nl_lliiiil _ the inle_l'ily _ll" iht_ dalli. The rise _lt" nlenu-drivoil

II1_. {t;tl;illli>t.. tt_vt,vei'. [lH" lh_, int_lilil,(t St'l't,{,ll l'_ll'lll_ St'l'ei_n t'lll'nis _i'eally I'iicililale,_ lhe tlst_ iii' the lllltleri-
I_, inlel'_it'! lll'lqlel'l\ wilh file {tHlalla_e will rt,tltlire iil._ (talalla._t,.

_itll_i_,llli;ilt , cllanb;e> I_ ih_, 'I'll.-\NS.-\("I' <',,d_, ih_tl :\ kt')' a._pecl _ll' the nllilei'itll._ dltlltlllt._t, was the

• lt,,t'-- lilt' al'ilial dala t'lllrv and relrit'\al ll'lllil lhc Hd_lpli_ln tit' ii tinil_lrnl ltll-ntinlllt, rilll4 ._v,_tenl t'tlr till
lillilt'l'i.ilS ([_il;illli._t'. _t'_,_,'_t'rt,t,II l'l_l'lil> t'_ili li{, altdt,d i_ lhc \'iiri_lti._ nlalerials. "l'hi._ c_r,._i._t._iii" a D-t'hlll'llt'lor

tile ilialt, l'i_tls tlaiallase. _.i_il{,t,_l{,l!, llv ._iiliilar t_i'_ct,- _.{l(t{, t_i'_t'XXXI, whet'{, lhr, l'ii'_l Iv,'ll dil4iis /YY)

_t_iit.._ "l'h_, <'<,rre._til_iidili _ llaller l/t,'._ nlti>i al,_l_ tit, i't'llre_enl ih_' lasl iwll dil_ii._ _t tile t'urreill volir lllld

.il_t)i_,l_iialt,l\ ' nl_ltified, i_ Iilliiillliill _\'t,rllll t'_lllsi_- the [i15I lhree tti_ii._ iXXXI retlresenl rho se{iuenlial
It,ll,.-v l l,i ltir, tl_iiiill_i_t,. I_ll ntimller _ll lhc llllilel'ial _,rdl'l't'd in llllil calendllr



,vt,ar. An M-suffix is added to the 5.character code ill References
the ca_e _d'a master hbt (e.g., YYXXXM).

The materials database ties the aerial number ot'a _I._,,A, (;uid(,Iti _11_(Il,', W. l_einhardt, "S_'reening Study
tmrticular MC Imttery to the lot numbers _)l' the four (ff I,ithiated ('at|mlyt_, Mixes f'_>r_zi,(m_-l,it'(_ I_i_Hi)/Fe_
mixe_ that are used in that battery: cathode, separa- Thermal ]3attery,i' SAN])85.]73'7 (Albuquerque, NM:
I_r, anode, and heat p_wders. Each af these, in turn, Sandia National 1.abt_rat()ries, l)ecember 1988),

i,_tied t. the lot numbers af the discrete components '-'D, ,I, Finney, /'rt;bit Artt_/y,_i,,,',2hd ed., Cambridge
that make up the respective mixe_. This allows trace- University Press, l.ondtm, 1962,
alfility .f ali .f the materiab used in a battery.

The materials databa_ was successfully imple- :_W ,I, Dix.n and A, M, Muod,"A Metht_d (_fObtaining
mented at EPI with little or no difficulties, after and Analyzing SensJtivityData,"d, Amer, Star. S_,,, 43:102

Imq)er training af the users. (1948),



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)/FeS2 Thermal Batteries



I Dwg, Cl_sslfication Level I

..........................c] U N C L h S S I F I E D [........................................................., ..................
It.em ...................... [Form Complet_.-on Da.te [Source Code IDwg, SystemI'Iype

I
I/ MO DAY YR I , , , , _ I

11, I ]Dt'SS379481a 1TDbl _L _[ - J _[ __L -- _L_J J__LDSb]__ [_ II.;3]S..gj..Clt_ .I__A................. '.................. k_-........................... m ,_ ....................................................

t'arC Number Suf, Issue Mir, Code [

!?Nt'gs_??4_s1..::.A......]....I._A-.-_L_I__LL.ML__Eb_L_L_A__L_I .....................
Tesi, (:ode

•.L!>.b._k____:g_d..._c.___c_b_0!z_t.s.____.____(ru_ecD__i?_a_,._25_Lk:5_l,B_____}__hD__>__........_%c__k.l..hlC I.A .................. .
IItem IBatch No, , Oath, I

T._ t IDBSS879481 k..l_Nkk._i_]._J......l_A_=__d__s_biO_Jp_lo_lo_l_.o.]_o_A_oJ_.............................................
I I I
I I I

Batch Size z__o_____l-_h_.-.................. J[ Uni Ls LI AI)_1 ....................... ,]..................................Va]ue I/
.....................................................................................1........K_.e_,........l.S..J_I_kZlBlb lk_l.A ......I._,__1.....1.....]]_

I I II/1111tll

I I

Process lot. number for Iron [ i
Disulfide, Sized and Purified I I
._C.f__o.m.DF_..%S..a...O__7.._._.o_.<_Dra_o89s).... _L[LtLkI>_A_kI_k_L___l.....I......I_...]......I_

I I
Lot Number of Electrolyte-Binder I I
Mix (68L35J Ifrom DF848188). L__L_±__A.D.]_kL___L_I.....J....]..J....]
.............................. I
Lot Number of Lithium Oxide I I
_(f rom Dra44940_ ....J.kLO_l_k[___klkkk_.]_L__L....[....I._L_

NOTES:

l, Batches shall be numbered consecutively within m calendar year

Example:

YY = last two digits of calendar year

XXX = sequential batch number manufactured within a calendar

year (see note 9. below),

_, Bmtch numbers from 001 thru 4_9 are assigned for exclusive use by (],END

and from 500 thru 9_ are _.ssigned for exclusive use by Eagle-Picher

Ind,, Inc,, Joplin, Mo, Entries in the mmnuf_.cturer's code field

(MF_b) shall be GB¥ for GEND or EAY for Eagle-Picher, Ind,, Inc,,

Joplln, Mo,

3, Master lot numbers (see pg, 2) sh_ll use the same numbering convent, ion
as for batch mixes except _n "I/" suffix shmll be used.

Example : YYXXX_

4. Comment information that is entered inLo the SNLA, Dep. _5_0 HP8000

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

using non-standard ID's starting with COMlb__bb, COMgbb, OOMBb_bb, etc.,

upto OOl/Sbb. The contents of each ID shall be 8 characters maximum.

The requirements of SC-M-7_ 074_A are applicable, (b. = blank space)

5, In p_rt number field suffix use a -ZOO suffix if the iron disu]fide in

this batch was processed using SS888017 and -gOl if SS8708_R w;_s used.

}(e]ea.se Identifica.tionIEngr. IOrg, IDate ITest Agency[ Authorized Sign;_t, ur,.- _
i I I I I
I LH _L_A ,__L_s?] I

C3g'fi'C......_U_"r ._LI s su___7-01 a ss i f i _k-eYen I_ove ] Isize_. od& 1i_-i])wg ,- N,_m,,er
..........................If._qlIb.-[_-_IT_I I I I IDF879481



t_ N c, I, ,,, s s ! F I _ D l
t i t.em I l,'c,Pzn (,(,nil., 1_,t. i c,l, l}a t.c, I ,,ou Pc.u {,od i_,t I)w_:,, ,qys t,eznI'J'yp{_
] ! M(_ I)AY YR [ ] [

tI,_.J_.Dt!SSa794sI,!TI)!'l 1 i I 1 ! 1 1 I,.IDSbS, ]'I'IIB/S(?,/(II!] I A
Part, Number SuI', l_;,_,u{' IMPr', {J{Jde ]

. pNbSSa_g4sx-I I .1 .i l i i, IMI_.,] 1....1..1,1_esC -(_i:,d6.......................... I
LithiaLed Cat, holyt, e Wtix (Fused) (rs,51asI1,5), I

. l_aster GoL Dat,a .................................. TGi:,,LI C.l.,.l .
.....[i'iiem ............. [Masi,{,r l,c.,t. N{,. [

T,I.II)t:sS870481, l.l,Nbl I ! i i 1_t1 ,. .lSNt.,10.1o.10]O.lO..101OiOl,..

(_t,emis..t, ry .9.{.by W,.,i_))l : Un.it's l!.ll) IValu{,
Total Iro_, 1 .... _..... I!'lClT..!.FI.E.Ib .1. I 1,I 1

....Toi2id--gu-i]'i_r.... _ _ ..... IP..I.C_._I.T!Sl..b..[b ....1..1.....1..I 1
Ac__FS%-i-dbi-6S_;-i._ii" i......_ _ tPIcSI_ITI*I J 1, I i 1

I I I
Ca.lcul_Led from Nublot, Qualifi- [ I I
ca.t,i_o..[!..D_t,_aor A_!yze.d {C,c_.r.A)...IPICiTIWITIb [ l

Wt_st,er 1,o*.Size L tlnit.s l Ill) , lValt_,,
• ']-. K(]....... I.S[IIIIZ;EIb]b 1 J l,]J[

I I ':1/11111
_;_.-_._r.. !:,s:.t..D.:i_;]_:o..s:.:!t4 o,,..(A. 0.r...!_).....ID.I!_.tSI.P.lb.l_ 1 t/////_/li ........

I
C,-_t,holyt, e b_tc.'h numbers c.or_t.airled in t, he mast, Br ]or, shown _.bove I
shall be ent, ered sequentially in t.he fo]lowi, ng fields st, ai'Ling ]
.w!.t-h .R_O.!_._bbb....(Use_ .9_he b_t<eh...!)umbeP per .f._._.g..ld).:............................. I

I.1) I I) £[I)

l_01h}'__.[-]£.[][.2[.2[[.i[-2..-.7 NlS_i.b._ 7£[.2.[£.JT.l.'[[. N2gb£.b__.[[2[.].[_.[£i.[2L[
NO2.b._b_b ..]......I.......I.......I......[_. N1Bbbb ....l......[..J ......]........[.... N29b.b_b ..]..] ..1.._l....]....
_08DD.b.. ....] .....1....1.........L..L_ Nlrb.>D . 1.....]....d.......1......1..... NBoD.D, ...1....1....1.....1 1....
NO4bbb .....].....1__1_1....t.... N_Sbbb ......]......1__.._L..1____1..... Nalbbb .....1..1.....1....1....1....
N{}s_.F_......l..2.....1........1.....L.... N_.Tg_ _.±__L....t.....l.....1..... Naa__ . 1.....1 ...1......1_..1....
NoB>DM ....l.......1......1.......L_A._. Na0_b>b.... A......1.....[....l_J_ Naab_b._b..1...I ....1.....1..l ....
NOrb..S_.b.....1._1....I......l ......[._ _a*D__BD.... 1.....1........1.....1.......1.... Na4bt,b........ l I_..l 1. 1.
NOSb..Bb ....1.....1.....q....J.....1._. N_-___.......]......1....1....1......l._. NaSbb.b ...1....1........1.....t.....1
NOO>>b ..[ .1.....}......l.......{.... Naa>>b ....l.....{.......1....{ 1_. NaB>.bb {..l .l....] l
N,obU.b l.....1.......1.....1.......l..... Na_U..>> ......L......I.._l.....1.......1.... sar6_u _1 .1....1.....1.1.
N1lbbb ..[ ....1......1.......I.....1.... N25>>.D...... 1........[.......l._.q..1.... NasD>D ....1._1.....1.....1 1
N_2bt,t, 1.....1..1...._......l___ NaB_,bb .....1....1.....I......1......1. N89bbb [ .[ .....1. I
NiaS_2{i [. 1.....1.......1......L.....L... Na_.[E,.L--E;.....l......1....l......1.....1.__ N40_blk_;.b. ....il.i.._1......]......1......L....
N14.bt-,._b_1.,.1....I......1....1__

l.)i st, r i buLion Irlsbruct, i BUS :
1 [}r"igir_al t.o SNI.A, Prod_{.:l, Suppc}rg Division, wit, bin 10 workirlg

{l;tys of bat,cb or mast, Br lot. _{:cept._rl{:e and a. copy ret, ained by
t,t_{: in;tr_u.fac.:t.ur{.,r,

2 {}_e copy t,o SNLA, Or'_. 2522,
:'_ (}_}{, (:{,py l.,r:, fiEND f4ual i t,y (]{-Jl_t,r()] ,

t1{,21{ a_;{,I {1,:i_,i Pi caL-{ i)i_ Ii,i}igr. {{}rg,. I i ....... '; .........., )ale I lusi. A_._r_c:y A_lillc,riz{,d Sigll;ll,lll't_

I I I I
•

" {:,,,,,. ,qurf'. ]l.,.ss[,e_lDwp,, {:l;.t.___,.,if'i{:at, i{,u 1,ev{1 Hiz,, {:,,,t,. ldil)wg, l'iu,,,I,,.r
t_i!_.l.l 1 t II}F879481

(){/} ] ] !. I l I li N {7: I, A S S I F 1 E I} _, I,lql:t ISl_{_{,t. '2 (,1' :.'.



i Dwt-'. c'l_;;.<-_tl'i,.':_li >1_,i,c. vi/i
..... ! t) N c I, A _',., s I. l,' I F, D J

- - ' _ ' _ .... i'_.........
l'Tlt,,_,m II"¢,I'm Ii!<,ml,l,._ i<,,, I):_I,, _;,,_,,,, t',,,d,,ll)wg, ,_yst.,e,mllype .....
I I Ml. II;\Y "¢II , l l

i! I _])L,ssa4a1_a,_l'rDi'J I I i _ i _ I '_ 'l:,',:_,',_i i'l' I I'; '<''' "''''_., ...................... i,!w.,.,:',......i. A.................
IT,art N_lmber Sut' , [ ,<.,.<;ue J_dl' l' [.'.,,,.ii, ',
_>N_,ss._4a_..sa.-'_10.1o..1! t I, i,_tl,'l., ! I I, ! ....... '
I_est Code, I
Se _ar,,_t.or Mixture (_01)/{4I;) _ B_t.<::h lJv.,t,a........ T('b [,_ [_t,.I

i

.............................. i ........... -t.........................................

I ] 1hP,iii i l'];_tt, C'.ll Nii,, . I ...............

'I',.tI l;}bSSa4818,3_ l i,!_b1 1. ! I ..! .... , ...................l._.N.b_I.Q.LQ..I0.I.Q..I_?..I.o.I.O..IO..I._...........
I I I I

, 1 ; I I
Lc, t. Size I tln i t.s ,Ill) IValue I......................................................... I.................... ' ......... J ......................................................................

I t I I
...........................................................L.....................I.S....iS.i..Z.I.E_LU..A.b.4....t.....i_,__i_..A_i

: / /

DaK_.t!...P.t.s.p.0s.__.ion...CA..c_.r_.).......................LD.II.l S l.P.l.b.].}:..I....t..........................
i I I

M_st, er Lot Numb_:,r of Elect, rolyt.e I I I
Mix (45/55 Eutect. ic) I I I
.(f.i'.e?..t£..DF__.4_:1.8..4.)................................................. J..D..L.L_t.>.J..b..I....b_f...u.....1......1........1......l......[.....[...I

I I I
h_tgnes_.um Oxide (from DFSIIg84)', I I i

Tncoml,,g l,ot Number I.I#..J..G_.J..0...I.!...I.L.IN.......1.__1.......l......J.__I
I I /

.... 8ub!.9.t:_..N.!4m_!.e.r...................................... Lt.l.S_l.hl.hl_.b.l..b_..I....1.......1.....I

NOTES:
1, B_t.ches _hal] be numbered e.'onse, cut. ive]y with.4rl _, c._]erid_r year',

Ex _m p 1 e : YYXXX

Y_' :-- last two digits oi' calendt_r yeast
XXX = sequent.i al ba, t¢,:h number mu,nufticLured within a ci_lendt_r

year (see note 2 below),

2, B_tch numbers from 001 thru 499 _re fissilgned for exclusive use by (IEND
and from 500 thru 999 are assigned for exclusive use by E_.gleL-.Picher
Ind,, Inc,, Joplin, Mo, Entries iri the manufa, cturer's code field
(ilFb) _hall be RBV for GEND or EAY for g_gle-.Picher, Ind,, Joplin, bio,

3, bl_.ster ]ob numbers (see pg. 2) uhttll use the sa.mv numbering convention
as for batch mixes except, an "ld" su.rf ix shall be used,
E x _m p ie : YYXXXIt

,I. CJouu_ent, .tnt'ormatior_ t, hat i,,i erit, ered into the SNLA, Dep, 2520 ltP8000
_ystem slial] be 1.,ra.t_,c_.ferred to t.he SNLA PTD system in GEISHA format
usi_g nc>_.sgandar'd ll)'s st.art, ing with COMlbb , COit2b._b, COilllb_.5,ere,,
Ul.,g,::>COlttSbk? , 'I'tie c;c',ltt,ehts ¢)f each ;[[) shall be 8 chllr_cters maximum,
The reclui, r_metlt.<, c:,f SO-lt-Ta 074gA are appl:te:.able, (.b -= blank spa.ce)

................ , .................... _" ",i ................................................................. F ................

lle..'lea, se Jcl,<:,ritif:i,.'atic.,r_,l{,rigr,. [Jrg. II)/Lt.e t'lest. Agt:ncylAuthorized S._grlat,ure

oL_C '_/_. ,, ,,r'' ,)i'r. /" " i("I'.;R/I/I'I'.;F¢ 87207 ' "' ' '-.8.,?9 !.l.e. :_, Sf!...... J
('<:,,_t. Sut' r. i] .<;s_c. A, S_ _.....dTSai;Ta"ft$wiT;-Nui__,,7,i_.... "

I.., _. : .... i I IbFaialSa
I;_()C_ ' ' ! ' , t' N C I, A S S 1 F 1' E D I A I 14213 igi:;{;-_-;_] ....o(";)

• .• _ . , ................ , .....
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l UNCLhSSIFIED L

Tc,_,,,i....................ii_<_;_:-_''o__i_]i_-;.{_7_-_ii_..............i_5_,-_:_i_-0o_-1_7_ __:-_i-__,__..............
[ I MO DAY YR [ I

_1_I Ip!z_ss_._.l.S_a__I_TP_kL_]__I_.=..._[....l.._t.....:....1....L._1ADBb lbl __ LT,T.EZSO_/_qI_A
, _ti_it,,.....NCi_b_r:" _Suf, Issu_ ['Mrr, _odi_ .................................................................L.N!_.sS..a.4__i.S_.::.l._.iO1.9._l....-_-.....1......L_._I..._......LMEM..._L..._L__LJ

'1'_;s t, (!ode,

.II



I Dwg, C,i_ss:k:rlc_'_t,lon L:-__0] +

[ UN OLAS S IFII_D I

IT¢_ii,.......................iP5+i:tiT-0-o_;_;]_-gK_-n-_-_%_-;.................[s6i:ii.:-_:ii;O,7;_.i,.,,lDw_i'-Sy_,-:.,_,iii'yr;,...........
I I MO DAY YR I I I

1 psi> s , I_t,lSClC,:_,.i..._......................I IPb$$348184, [TDb [ _1........L._.;:.......[......1......[_.__-_._L..........1_...1......... I I .1
!/L,,tNuinb_-r.........Su:l:-,..........]s:_ue IMfr, Oode I ......................

,_,ss__..a.LS.4.:_I.._.l0_.i_q.I......:A.......I.......b.......I__F_kL_I__L_I.A...................................................................,
._:_t.(;',ode I

I_:,_o'c.ro:.z..t._._M+:x.......(..4:/.55+.E,a_e.c..tA._)zB,,t,ch D,,t.a............................:t?..qkLEL.t_:l_,.i

I:It.,:;m..............................................i"-g):'i_-_._:K-f,i-37...................................I.................................................................
I', iID b .S$_8.4.8..!..8.4_,...........................i.I¢._N._I.....I....l....]._.._[...._J__+,.................................[.,.5'Nb...l..0..I0...I0.1.9_I.o..L.(_..,q.l.-.(3.I_, ....

I I
I I

!.:.o_:..s:__4__.................................................I_lur_,!_ts..........:__.I.T)_............................ii..v.:+.!!+._................I/

.......................................................................s_ b--l,........,..t->+.,,,
"S"..su_,:.o..t:D.!_.p_O__.:..t.:_o.+,.....(A...o..r....R2..........D...I._.:...I._S..I.P.I___Ib..I....I/ILL.MILL

I
l.:c: I.,o,.. hA_:._..l.._ql_kLk_I.k._I....I......t.__4_A_.L_

I I

h:__C).....Y_____4or___h.c:t?..N.u._mbar__s_,,J.f_:x........ kt..g_.LC_L_.d._S_l...... L_L_I............

II

KqL.Y_.e.__d_.o.:..L_0__.._u_.m___r.S:+__.(i__x..............__Lg_±L_..I_S_I_UA_L_L_I._A__I

I Sublots shall be numbered consec'utlvely within a calendar year
l"_xa.mp I e : YYXXX

YY = last, tWo digits of c_,lend_r yet_r
XXX :--- sequentit_l sublot, number m_nuf_ctured within _ a_lend_r

year (see not.e 2 below),

'2 Sublot numbers from 001 t, hru 499 :_re t_ssigned for exclusive use by
GEND t_nd from 500 thru 999 are _ssigned for exclusive use by Et_g.'te-.
Pit:her Ind,, Inc,, Joplin, _o, Entries in the manufacturer's code
field (MF.b) sha.ll be OBV for GEND a,nd I_AY for Ea, gle-Plcher Ind,, Inc,,
Joplin, Mo,

3 Mctster ]oi: r_mber's (._ee pg. 2) sha]] use the same num}:,erirlg corlvent_c,r_
_.s for sublots except an "M" suffix shall be used, Exaanple: YYXXYat

,t Comment. informat.ion that is entered into the SNLA, Dep, 2520 IIP3000
system shall be tretnsferred Lo Lhc SNLA PTD system Jt: GE.TSllA format
using non-.standard ID's starting with COidlbb, COMgbb,...... COMB_b.b., ct, c,,
upLo COMSbb, The corlt,ent, s of each .II) shal]-be 8 ch_xracLers ma.ximutn.
The requirernent.s of SC-M-72 0742A are applicable, (!! = b]ank sp_c'e)

.:, Instructions for ent.ering dat, a in vendor ]or no, suffix fields above
are contained in SS dwg,

......... , ............. _ ,.
....................... _ ..... ; ......... ",........ _ ................................................ r ....I{_.lo;_se ]dent::facat:onlEngr_ IOrg. IDat.,e IP0st AgvticylAut, llor_zed S_gxlal_'_

I'I,;lt/DTt_!!.8 7._9.7_5.St!.................l..__._/:'>ii>._S2_5_1!_.2/_5J..8a 1........ i
(::,,,t.. SUr_'.I!__._.U_.<.A.I.... !Dwg. C:]a.ssit'icr_t, ion l.,c,vt_:l 'Siz,:lCc:,cl,+ ]dil-)wg, Nt_rnt,t.:r "

I.......1......t ......[ .l.... ' I ' IDF343184
(>(K) 1 : ! 1 I ' U N C L A S S I F I E D ^. 1,1213 ISt_oet I ,-,t' .

.[.,



i_i$w_;....ci.Fi:__Ti_.P-i-{i_it,ii,.;i/i;i ';;:_
......................................1.......t.I.N.C!.!.,.,.s s I l_ :x I tJ.I...........................

r+,rt,t_tu IFo-rm OotnF,I o t, _ c,tl t)a:t,t+ I Sc:'ttt' <,t+, C,r,¢lt+,I l)wg, Sy _ t, um ITy p t,
I I Ml+ I)AY YII I I I

III)L'SSS43184+N(.im__+:S+{aiP+-;l"rt)l"l.l ]:._l-l iIi_:t ]: .... " .I.l+/S0/c,i+....I._.AF[,"-,'< ....... .......... .. /,+: 1 I 1, lt)St, lS.l..+ _i,r,_ "" '_.,.lu i_ Coc:lt_ t ................
.................................................... II +' i:,Ni.+ssa4aisi--laiOtOl .-....I......I.I_,.....IMi+'OI.+.I....I...I. •..................................................

Tt:,st Oode I
E.Ie.ct,.ro!..y...t__e.M.i..__x.....(I_]S.5__i_U+,..p:!.t.i+),...M_.t,e!+.t,O.t_...17.._,_.I7o._:.m..........._C:b.l.+..l..17..I

i

I1 t.c,n{..........................il_i_.St.-i_Ci;1'i7-{. NO, " ...... I ..........................................................................
'!),.I.!.l__t_s+_3_'t.3_184._.....IL_N..b_I_.1 1 .1_1 ti_..i.., .!SN_,10.i010.101.0..IQ_IP.I.0.1,..............

I
._c._h.o.,x_..sysr_:_v.___7,_,v..w.,7.!l_l,t: .... .t_..Ju.i.t:.<!...7!__D........ LV.u+._u<'......................I

I I I I
......L_..L+_L,_i_!j__?_Mo.r..i.+_.._............I........'.k..........IP..IC.'__I,L,.I_I_.I.Cl.+........I......I.....l..,..l....I.....................I

I I I
Oalcu]a,t, ed from Sublof I_ua]ifi- I I I
_c._.._t:i_ot+...p_+.t_or..A-0.._.a.Y_.:ed(C or.A) lPlClTIW.ITib .I.I .

I I I I
M__,+___._o+r!__0_.t+S!_zc_............... I ta!t..s Ill I? .......... lV_.!ur....... i

I I I I

......................................................................I...........Kt,,..........l_S.lllz...l.i_lsj.s.....I.....I/-I"-LTX7IIIIII I I I
_M+_+t-..,_r._I.,.0_t+t).__.r>o_Xr.:!..,__(A.9_,:.hb _.I.Pi!_.Is.I_PIkl_ .I....I_/ZJ_L/Z/+I............

I
liElt Sublot tlutni:,c_i's c'orlt.i_iilt_d iii l,h(, ttlast.or' lot, siiowi_ _,.bove I
shl-x]] be ent.erecl ._;_:qtleilt. 4a]Jy i. ll t.he fol]owAng i":io,]ds _i,_l't,,il'lg I
w._!.EhN0.1.b.b.b....(.C.?_.e...0r,e _.,.,s!<_.t.nu!,,b.er .pev _ield),, ................ I

;17I) .1:D I I)

n6iss+ [_-__II.L]_I.]-.]7;.[_]IL7NlS_>SS_.t...i.;;_i....J.i]i I.... NmSSbi_.i i.J....I;.TL;..;LYN0mi-;i;-S.__L_.I.......l.....l......t._ NaeSi_i_..Il.....I. _i_- NmO_>g_>....]..__A....I.......I.......I.....
N0_i_._____1.......1.......+l.....t.......1.... Nt?._Eh _1.1......1......1......I..... N+OS-_i_......L__I......1....J..._I.....
N0ibSS _.1.......1 ..t I 1_.......... Ni8SSS 1 1 1 I 1..... N+li_-ETE_....1 1 1 1 1.........................
iq0S___._._.I.......l...i....l.....l.... Nll)__b ._I .1 .i.......1..!._ N+mi_Si_....i........l....l .....J.......I....
NosSsS ....i.......l......I.....l...l..... N_oSS_ ._.I......i...I......I..I..... N_sS_S ......I.....i......L__I
No?_IS-_._i....l.......l......I......I_. N___i_ ......I.......I.......I......Ii_l.... I,i.4i_-_ __l....t.......T_L._..II_

......... i......NOmSb..S......I......l..l..I.......I...... Nmms.bs....I._.I....I.A.....I_.. NasbSb ._I....I......L

No_,SS ......l ......1.....l......[......1.... N_S_S ......1.......1.....I....._l.......1_ Na_SSs .__1.....1..............!}_I-l-NlOb-bb J.......I..[.._[' N_4bi_b ....[.....J.._J......I.....[..... NaTbbb .....L......I.......iljN_.li_i_7._7..i_I._.I....I..I.......I...i Nma_-.iT......I....I.....I......I....1.... N_m___b-___I....I...il._i..
NxmS_b.S.....J I.....I I i N_Sbbb I I I I I. N_gbSb I I I I
N13bbb.... ...[..l..t....I.....i.... Nm'Tbbb .'.....i..[ .....[.....[.... N4oblb._b.....[.....[........[. [...
N_.ibbi_..I! II .l

[.)isl I'ibtll {on [llSt.:r'UCi iolis;'.

1 ()rig:tna] i,o SNLA, Produc.t, Supt>ort, I)ivis_.oll, w:it, hin 10 working
da.y<._ oi' lot. a.e'.c'.epl.,a+rle'o ii.tid a ('.olJy l't__t.;:tirlc!¢t i,>y t, tIO llll__l,IlUI'a.c'.t.,tlt'or,

'2 (lilc:+ <::or,y t.c> SNI+A {)rg. 25fD2,
;.4 ()l+_, <'ot,y tc, (.;I']NI) lttlal ii y (',,_lt t'<,l .

, l_¢+l_,a.+;t, .i-d{:-t,tli Pi <:]al.tc,i+ !}i;,,g,r'. 117it"g, Ii)u.t.t; i'l'<.st Age,lcy...............................IAut, hor_zed;...............S_gn;,_t.urc.,:+"....

S.:, i I i
i 7?:, I i I

(..Jl!!i_,'l)'I'I,;t¢ 872(i75SC .i.; ';'._'2;;tt'2/r>/_ t .... I
, Oc.,t,t. B_:t'I',II,_:+Uc:IA i l)wn,. ('i;.[.<+,<+il':ic.a.t.i{)_ l.+{,,.,,:.t Biz+:l(J{,¢i{, :ldll)wg, Numbt:'r

i 1 I ! i I IDF3,t3184
, . ,_........ Fl " "l"()C,O _ [ [ 1 l t+ N C', L A S S ;I; F I I!', I) A [ 1,1217, l,_l_u,-:,t, _ c..f



t '-i),_i_.̧ (._i;_s__i_Ti_tL;i-<i:;TVi.-;_v_-i--I
[ t; N cJ L X s s I F I E D 1

TfU&i...........................U_o7:iJi'CT;o_,_i ,iii;_C;i,iYiii;_;..............Iggtir,iiU-U-Od_ jOWg; ,qyi_-i;_A_TYi__...............
i I I_o DAY YI_ I , I, _ I

:.l,..i.._DkS_sas.a0..l_7.__J.T_I?._12._l....L......I ..-:..1._.1....t - 1 I. 1, lI)SblS 1, Ii'II_lsc/c_F, I A
.5-g-rvD"Number Suf, :l.s,_ue - IMfi: i 0c, c_e 1.......................................................................................
_NbSSaaa_._QXr,.J] .L L-1 I 1_ IMl:'t,l. ! .1 1..,l............................................................................. >
rest. _od_-........................................................ I

ii

...."']"iCdi_................................(i:Sro-c-es-sLoi;r_ol7 "''giz6_.i-_-i_;¢ir''i'f_ed .....i................................................................
r,..l.,PbS__Sa_s_a_0i.7__......LI__Nb.1......L i.......1.....I. 1....,....................................... l.SNb.lQ.tP.lQ.10.1.O_l.0.101.ql...,.....

I t I I
I I I I
ILot Si ze ....1........t.J_!.!.t_.s.1_/.I_.D. .,v,.a u, I
I Kc_ tsl_ Z _ b b ' '................................................. l....................................., l..._....i..... ...............i.......1.....L.:_l...k_.l

,Leach Temperature [ dog. C [L[EITIEJIt]P _ _ } j//_,I.......................................... I..............................7}7 I
IPr ocess___L.ot Di st,.9._st_Zg_n_(_a._or.._.R_).....1D._LI.L_S.IP__i_l?.l_b_........I.ZJ_/Z/JJ_J_JI
I I I
t"Incom_i_.n.ig,_.bot_N..o_..,......(f r..9_.m......P__F_._a.4_.'t_9_r,._a.)......J.7_g..l.bI }..l._b...l._b..........L.._l,_l_.._[.....1....!

NOTES:

I, Process lots shall be numbered per SS888017, Ex, : YYXXX,

YY = lasl two digits of calendar year
XXX = sequentlal proc:ess let number manuf_c:tured within a

calendar year (see note 2 below),

2, Batch numbers from 001 thru 499 are assigned for exclusive use by CJEND
and from 500 thru 999 are assigned for exclusive use by Eagle-.Picher,
Ind,, Inc,, Joplin, go, Entries in the manufacturer's c:ode field
(liFt_) shall be GBV for GEND or gAY for Eagle--Picher, Ind,, 1no,,
Joplin, Mo.

3, Master let numbers (see pg, 2) sha].] use the s_.me r_umber_.ng corivelltion
as for process lots except an l'lt 'l suffix shall be used on this data
form, Exmmp]e : YYXXXII

4, Enter applictible part number suffix per SS drawing,

5, Comment information that is entered into the SN'LA, Dep, 2520 RPSO00
system shall be transferred to the SNLA PTD system in GEISHA format
using non-standard ID's starting with COIllbb,__ CO]12bb, CO]I8.bb, etc,,
upto COiSbb ., The contents of each ID shall be 8 characters ,naximuta,
The requirements of qC-It-TB 0741_A are _.ppllcab]e. (_b = blang space)

Distr:iL-,tlLioli ]rlstruc:gions :
"1 Or'igin_l to SNLA, Produc'.t Support Division, within 10 work",ng

days of ba.te-h or' master let acceptance and a copy retained by
t,ht, rt_ar,u f ac:t,u rer .

2 One copy to SNLA, Org, 2522,
3 (lnt_ copy tc, (IEND _uality Cor, tro],

............... . ........... ;....... , .......... ;'-........ [--:4......................................................................................................................... 7 ........... q'; .......................Release ldenta, f_ca.taon ,gngr, loft. II).at, e ITest Agency lAuthor_ zed S._gnature

C.__lP.T___......S!7_O__.s_s.C'..............A__u'__ ......1.7_S_7_S.1!.'2../7LS_S.t..................................!............................................................
.Co...rtt...:.....S..uff_., ......!_s.s.u_e.LA2._ iDwg, Cl_ssific'.ation Level ;Size,Code ldlDwg, Number

._1....._......:.... I _ I IDF883017

1,1



D'_'g. C_:assif_cat_o_ Levei !'
U N C: L A S S I F I B I) I_

_ few 11Fo,r_, C:v,_F,._et,_ o,e Dat._ !_:Source Code IiI)wg. System fType

,I_]IE9,b..SS.383017_TDbII,....... _'- L L.._"-....±" .I,[i,l!DSbilSIi, . _TIEfSC/OE. I A
%ss,,_e Ii_fr Code ti

• . ' ,, ._£b,'liIi_ I!_,N_,s',s',a_a,o1_,-liIilili- L_ I,,, ,
Test C!v,de 1

Iron, Dis:,alfide_ S:i_,ed _,.nd Purified: Nas:t.er Lot. I)at, a TCb.II.)P_, t

I,
!_I_,.e=, I'__ast..er Lo,_ No.. ,I

_:_D,_,s's'.3_.ael_ _.._.LL_. I ! _._ i wI_ ,. ____LS__o to I]o to ,. ,
" Ii

c_e,=_s_r.___._____.____V_i_s, IIIID _Val_e II
To,-_._iIr._,_ " _' IP I!C iiT UF,IIE !ib i Ii.I'_ _ I!

To_._ S;ulf_,r _, !PiiClTiSib.ilb! _ _:_3 I!

' II Ii/ll/lI'lli/IIi

I;
Fr,o.ces:s io,_..s: _,!" _r,a_ _is_,_f'_de,, s_z, ed a_d purified_ blended t.o, [I

.fo,.rmL _.l_e, _ast,.er },,a,_:.s:ho,_ above sha_l b,e entered sequent, ially in li
"ti_e fo,_!o,_'_'ng, f_e_.ds star_i_g _,it,.h _Olb___bh (Use one process lot. )I
R,_ber _er f i e _d _," I

ID, ID, ID

NOlbb,b ii__. ].,__ _'lBbbb ___ !i i_ I! I'_ l_28b.bb II ti _ _
RO_.b,b,--E, !_ !: ii I! !'. I! N:lBbbb ]! li ]! i _ li _I_lOb_b' II _ _ I_

_O4b, bb l; i i li ]_ _ _18b,bb ]] ]! _ !: _ I_, l_81bb.---b _ _ i
SOSb,bb i____._ Nll_bbb .__.Ii.i!i. liIi NS,_bb"-"-b t ._ I I
IROO.bbb i .i: I Ii i, i,. _ZObbb ._ _. I': !i _ I! N:_a_-b-'_ _ _ i I!
_O_bb___!_i i liI'_I:. _bb,b_ _]! Ii.....U.I!I li _S_bbb _ li

_lO_,_--g)t: tl Iili i y_;_bb_ i I:i!iT_li Wa_'ggg!l-i....Ii

1_' _ i

i i i '_._b,__N_• I_.i. !_ ;. ti ....

B_e_e:as, e: !de._,_._.f_ca_..£oa'En_r,.!iOlrBD,ar..e t,T'es:t A_gency l]A_,hori_,ed Sigr_a_re

C,_,r.t.Su{[..'Iss,_e'.A D,'_._..C_as.si_ca_io_ L,evel_ !.Si ze liCode Idling. Y:_mb,er
I',_ Ii il IIDFS83o_7 ....

.-0_043, _ i: 1._ U N C L A S S I F I E, D i A 1' 14213 _S_eet 2 of _'



Dwg. Classification Level t
UN CLASS IFI ED i

i'-=: .......... !i_o-rm Completion Date ......... Source Code _Dwg. System!Type .....
MO DAY YR ! i

"I)!I.SS344952, TDb. -_- L__2_L_, DSb,S_, .... iTIE/SC/GE .... [__A....................
,:-,. .xumbe:" Suf. Issue iMfr. Code

'_tFb[ 1 ''::=ssa_44?+s?_............... - ........ _ , _ _ -,
est Code i

Iron Disulfide TCb!I'DJ_a__L__ , -- ..............................
]tem Incoming Lot No. :;
iDbSS844952 LNb i [ _ ;. I ' SNb ] 0 lO 1OlO0j_ko o 0, _i___2 .,_d ..........d .......................... _ ....... •.............

"Cae_istrv _ by _'ei_ht Units :liD Valuet_+ _. ............. _,_-.........................

Tc:ai Iran t4 P:CLT__FiE b t L]___]_...............
.[ Total Sulfur ___. .PiCIT'SI b_b ' _'_.2__

Ac'd Insoluble Residue __.... xPiC!'I'{AIIIR i t 1' !__t__ .................

'- -T[__+_ti_!+[ _,[e_.ka')_.Lc_,.i92u r i t i e s _ .... iP,C!_T_T!M!I i l, I l_j
Total Iron and Sulfur _ iP',ULR_IITiY i I 1. I i

Amaunt Gre!'er+ than Coarse ', i

'i::t on Part;cle qize g PCIT'5!O!b : 1 1 1 1............................................._".............."- . ....................... -___ . .......+
i

Lc: Size Units I+D i Value ,

................... KG +S IlZ_tElblb 1 1 1 [ L_L:_:ZLt,
ho_t_ i sp_+o ___:+__9_.,L_.. or B)+.......................... __LS_LP_L_b+b_ !////////li/L/_ '
Vendor's Lot >;,amber ',M+AilSI!F_J_b!b,1 1 1 fl__L_J_l_

';OTES -

I Incoming 'ors shall be numbered consecutively within a calendar year.
E:,: =:'e "FI,_

_I' = last two digits of calendar )'ear

..X%X--sequential number (see note 2 below)

'-_ I:-,aom_.ng l+ct numbers from Ol thru 49 are assigned for exclusive use by
GENE% and fr.c= 50 thru gg are assigned for exclusive use by Eagle-
F'cher 1hd.. Inc., Joplin, No. Entries in the manufacturer's code

:-e'i :.MFb) shall 're AVlt for MC,/B Manufacturing Chemists, BJO for
American .Minerals. Camden, NJ., or BKD for Climax Molybdenum Co.,
Ga' Jen , Cc,

3+ EnLer applicable part number suffix per SS drawing.

4. Cogent informatior, that. is entered into the SNLA, Dep. 2520 itP3000

system sha]i be transferred to the SNLA PTD system in GEISHA format
us'ag no:.-star._ard rD s starting with COMlbb,.............COM2bb, COMabb, etc.,
upto COMSbb. The contents of each lD shall be 8 characters maximum.
The re,aui:'emer:ts of SC-M-72 0742A are applicable. (b : blank space)

r_ 1 * " iOr:_ ".,' i S _. r : b_,'_. On .nS .true.,

• ' Origir-al tc, S.NI.A, Product Support Division, within 10 working
days of lo'. acceF*-aace and a cop)" :-etai:-ed by ,.?.e manufacture:

" One co;:-," tc> SN_A, Org. 2522,
3 O:;e copy tc, GEN-O quality" Control.

ql

_.:.. +.:_,._¢....f_d-_;i<i?i-.:a+_--37?i-gTg-._......-o::g -D-kt .... Y/iS: _b::_,,. - X:2,-F6rHzTE s-_.::+,-,, :.,,

CRB 242_6,. +10_ 8 ! ..................... •
_ + " .. . _ 'd _.' t t"<,.f:" ..........ls-s:-e-/j{;'-j}-'-5;i:gi .....('-[+as<-ticat c:. tev,. <'ze Code ld Dwg " :

........ ;+_"r, .......... DF 3 4 49 52X.__f ................
0'30 U N C L A S S l F I E D A 1.1213 S};et, t t c!" '



,-.................l)wg, (.lassav"...... _,facat.lon............"......... Le.'.-v-eeel.... I
.... i U _ C L...,_ s ._.SI .F....!._.E_...D.....................................................'

"=]ltctn _Form C'.omp]et, ion Dat,e ]Source Code[l)wg, Syst, emL'I'ypc_
) i M(1) DAY "fR I [ I

. .................. , DSBJSI ..........LT:LgJs_g/GE....1..Ata, ilDbSS344954, ;'I'l)bl [..' : i i..l -..i ....] ......1..2.[..:.............. 2 .....
_a_"{. Number Suf, lssue Mrr, Code 1

, pybssa44gr,4::._L2!0,,O.: _ _ !,. LM!">IA_,.IVLDJ,..I..................
Test. Code " I

, ;It.era , ]llc'oming l,ot No. ISublof No,
T, ']13_,S.S._344954., l,Nt,! , i J .1.....1..._........................ JS.N.b_I_.J__k.J_a .............

!nu, uri..t, ies b,' Writ}lt . I un!ks I.__JP........................l.Va.i._........
Tot.al R{et.a']lic rmt,u,ities l _ _._IPIO.ITITLM.I!...I .....1:.i...1 J. .
War_,. . .l ....__}.... 1e..Ig_LT_2H__La_J9__]....l.-J......1......1...........................

.......b a i"bo n D i o × i de _........... J..........__........I..P_kgJ_T.]C__L°__L2.__].....]_:__.1__].....1.....................
go;-S on-] gni t i 0, ......... '1..... __..........L.gA_c_.LTA_L]O_JI......1.....l.. i ..1.1 ..........
BET Surface Area in Unit.s of I I
s q. _et _:r.s f'e': C,-_m ...................... _J.B]E].T_.Lg]*_Ib .1....J....l ,..1 I .............

Sublot Size .l. Un.! ts ....[.I_L..D................. [.\!a]u e .........
....... J......_.G........I.SA.,_LZ..LE_J_klb ..!....L.....L.....l .J.:._1..L_I_I

L_t. !>_iisi;o__! t i 0,, CAor-R) ..........................I_DLI_I_S__IP__I_b.I.b.__J._.J.Lllg_/l/lJ/l/..Z
re,dot's i.ot Number ...............................I._..LAA.N__I_I_.Ib...L._I.....1....J.....].....1.....1.....1__

NOTES
1, Incoming lots shall be numbered consecut, ively wit.hin a calendar year.

Examp]e: "fYk_X

YT :_ ]ast two digit, s of calendar year
XX = sequential lot, number (see no'ce 2 below).

'_,a Sequential incoming lot..numbers from O1 thru 49 are assigned for
exc]usive use by (;ENI)a,.:d from 80 thr.u 99 are assigned for exc]uslve
use b.v Eagle-Picher 1lid., lhc., Jop]in, Mo,

3 Sublots (or bags) shall t:e numbered consecutively wit.bin an incoming
lob. A can idelitifi<:ation ]ett, er is required on]y if the ail,_lysis
results are beirut ret,orted for a cen s_anple, Example: BBO

BB : t-ag number C :: can ident, ificat, ion ]eLt, er (A t, hru E)

4 Commen_. information t, hat. is entered into t.he SNLA, Dep, 2820 tlP3000
system shal] be transferred t,o t.he SNLA PTD syst, em in GEISHA fr, final.
u._iIig lie>ii btal.,taid I I)'._ >taItilig witt_ COMlbb, COM2bB,........COMabb, ct.c,,
upt.o COMSbb, The contents of each ID shall be 8 charact, ers maximum.
Tile requireme_ts of SC-M-72 0742A are applicable. (_2 :_ blank spa<'e)

Dist ribution liist. l'utt ic,lis
1. [)riginal to SNI.A, Pr<,dticl Sut t,orl Division, within 10 working

days (,f lot ;-,(c','t,t_lll,_' itli e] a (:c)I,y retaiiied by the niariufa.c't.urt.'r.
'_ (ir_, '"->l'>" t o _:Vl,.4 ()rg 27;:,22
:4 tl,,_,, ,.'_>t'.v t.o (;E,'q) l_!_'ii1 i I v (:<:,llt rol .

Re' ,a.<_,,' ldt._:t i t'iv.:_', I.,; I;:,I'._. ():'g. :,l)att' 'Ft,st Agency, Aut.lic:,riz(,d Hll-;liiitul "

C'Rt_ '2.t2($i 10,'81 "- _ . .

('_,,_t . S_:ff lssuc,A'le. I'_wg ('ia._ssit'ic-ati_,_ l(,vel, 'iSize C'<:,dc ]dll)wl2,. ,,_lin"'I._,"
(" I i l)F344954

Ot!tl I.: N C I, A S S I F I E D i A 1,1'21"g !,q}l_'t'l 1 (,f 1

l''



i l$'w-_;,....tTliT,L-:_it;(TUi;:GiiL-_(-vL-:i.....I
.... ! t! N c L ,. s.s..! [ !. _..D_J.........................................................

"I I t.,i_id .... ]Form Comp] et :i c,n l)at, e ] Source Code Dwg, System iType
I I _o I_AV Vl_ I I I

,[!!)_'S.S..3_4_4_9.._4_O...,.k'!'.Db..i....i..i....-.....i.1.....I....._.I....I.i.,...I..D'_s.'!,_.IS_L_.............[.T__EZ.S__C'/_.gE........_L..A...................
irt Number Sur, ].ssue [Mrr, Code [

'q.b.S.83_4.4_9_40.-_[.a.L01.9.1 .....:..._L....1.....1.,.....IMFb__I...A.....1....l_...i................................ >
,_s;t, Code }

L! _,h_!.,,,0..x!de ..........................................................TqKi..L..Lol.._.i
,

Iit.em ............ ',:Inc:oming I,ot, No, ISublot No,
, 11[)/_S834494.0.., ....... I.I.:N.!_..I....I ..I.....l.l ......l...., .........................kS.N.D..l_O.L0_lg_[0..LO..NIQ_lO.l.,.........

Ch e mi S.}'rY % !iv ...W_..<?i..g!!t.. ...................... I ...t!,' _ *.g....I.:.LI.P..........................t_v.__.l._.........................
; I I

l,io{} (by i. it.ral,ioli) J
/_,_, /.......,.....:...................................................................>...........

.....T...9:.t..:,-:t1.._.M_e..t:.a.!._l,i..%_1:mp..u__:.!_.%.!e_s........_j...... %..........LP_LO_].Tj!_LII_J____._.J_,._L._]__[_"'
I i I

Does material match .]CPDS 12--.254 I I I

.............................(._A....er_7.........................................................Lx..IRAkj.Y.k_kt.K±_.d
I I i I

I!_.o'£ ...S_!..z.e............................................................... I _U_n_.i_>s .J_IJ D iV _.1u e ]

Ii .........................................................................d ......K_C,..........__I__s_I_I_I_Z__L___L_b__L.b..a_._x.7.,..__.L_._x._..L_.II...--,T-II/l/l/l// I
tL.o.t...,D!SS'S::._t *:$9.n..(6....9.::__>)........................................]!>l.._±S_..i_e_Lb_..[b___l__[J_J./J.Ll/jj_L .......
i I I I
iVend0r_'s....!:<?t..Number............................ l..il..!.*l.N.!...r..lklb....J......1.....J....].__l.._J_...J___J._l

' - r_ ,_
N{J I ES :

1. Incomln_'; lots shall be r, umbered consec'.utively within a calendar year,
Exa_nple YYXX

Yh' _ ]ast two digits of calendar year
X_X = sequential lot number (see note 2 below).

2, .l.ncoming lob numbers from O1 thru 49 are _ssigned for exc]usive use by
tEND and from 50 thru 99 are assigned for exclusive use by Eagle-.
Picher Ind., Inc., Joplin, Mo. Entries in the manufacturer's code

field (MY b) shall be AVG for Cerac, Inc, or BJN for _FA Products,

3. Comment information that is entered into the SNLA, Dep, 2520 KPSO00
system shall be transferred to the SNLA PTD system in GEISHA format

using non--st.andard ID's starting with COMIbb., COM2bb, COMBbb_, etc.,
upto COUSbb. The contents of each ID shall be 8 characters maximum.

The requirements of SO-M-g20T4ZA are applicable. (b, = blank space)

l)isi.ribution Irist..ructions:

1 Dr'igina] to SNI,A, Produc*. Support Division, within 10 working
d_y's of lc>, acceptar_ce and a copy retained by the manufacturer,

'2 (J_l_.: copy to SNLA, {]rg, 2522,
;¢ (Ifve ,.:,.,py t.c, (]END {_ualit, y Control,

, ".... :_ ............................................................................................ ---i- ............ ;-...................... _../t(,,i,.a.,se ldelit.{fiiiiat.xon Engr IOrg, Date !Test Agencyl Authorized S._griat, ur!_

ORB 12426 10,/81, .................2................ ] .....;,..........................................................
=. _._assificatiOn Level ISizeiCode IdlDwg, Numbei'

_CI..i _. !,.; I I lDF344940

c,o0 " 1. J.... ].. c UN C'....L._A...S._S..I.F._!i. E.__D....I..._._A.......1......!....4.213._...J..7.__ii.t_,i!ii..°.J.{£.).



, [ UNCLASSIFIED [
-?ft:,i;_i ..........................i-FS7:_-C-_mp-f-_.£-gb-7£-fiE£_.................iSoiT.Tii;"cigT_i.;ESwg-:....S'Y__E!_y ¢e............
I I MO DAY YR I I I

%.j.I!I!?__2_SS__.4.4__.___]T_D_.b_..I......l.._.J_-_.._].....1....1......--_..l._J......]_A.!2S_t;,.I.Si.,.................A..'..r.Ji_ZS...CJ_c_.....i.. k.....................
P_rt Number Sur , ISStlf_- IMfr, Code l4

UN..bS_SS.._4.495_:=I2L°LO_........-:_.._L.._I.....L_._A___kl.....LA__LA..........................................................................................
_est Code I

0 ..L j.t.h._..u_m.SL!._, mo.n .A_!loz_p.p...w_ae C_L-4_0 .......+_80 .:n_e.s.D...:..._L.L(S.i)..................... _TC_kL__ZS.I.__.].........
IItem [Incoming Lot No, ]Sublot No.

]' 7Db$$844958 I,Nb i ] SNb 10 Lo__I_Q_[9_LQ]_o LOLo l,

'.ch:e.:__...L__t,.cz_._..._bz .._w._L_h._............................1_.._b.!.t:_....L.!_L_.................................].Y._)______..............................
Li thium ...................................................[............_...........tP..Lq_LTI_L.LI_A.b__L_._,l.......L:.J.....[.....................

......sL1_.__.m_....................................................l_,_ ...........A_P±_e3ZL_I..__]___L__]....L.,_L_L................
__.0_y_ I ,_.....JZ__TLTA01x__x__KJ-J_ t...............

Total Me ta11 i c I mp_.u r)_t___,e__..s-.... _J..... __4........_L_LCAI__L%J.N._I.K_LA.,_I._L_L.....................
I I I

E_.c_:,.L_l__e__S.L___.__at_......................:....l._.t__;.'.___.t._.....L..LJ.._..........................._.v_!..u_..............................
Rel. Amt. -230 mesh after' I l I
___!:____y__._._...................................................._..........ff.........J.P.l._cJ.._.l?..L_.10......L_L..J.:.A_A.................

I. I I
Lot Si. me I Units [_.I.J_D......................... {Value

I I ' 777-1
..........................................................._L__._.............._J-I_I___L__Ikl.._U..L..L_L_IA_,_L_lJZZ

I I IIIIIII11tliii
Lot Di sposi tl on __A_.._gr_R_J- ............................... __Lp_LI_L_s_I.P__L_.b._...A....Lll_Illl/IU_LZZZ

I I
v___..ao__r-___.._o_>_.F_m>___............................................A.EL.8_.l..8.1£.l.kl..U.......l_.A.....L_LL....L._I....J__

NOTES:

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

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

2. Incoming ]ct numbers from Oi thru 49 are' assigned for exclusive use by
CEN]) and from 80 thru 99 are assigned for exclusiv," use by Eagle-
Picher Ind., lhC., Joplin, Mo, Entries in the manufacturer's code
(l_Fb_)field shall be AVE for Poote Mineral Co., AVF for Lithium
Corporation of America, or BJR for Eagle-Picher Research Laboratory,
Specialty Materials Division, 209 Ninth Ave. NE, Miami, OK

3. Comment information that is entered into the SNLA, Dep. 2_20 IIPSO00
system shall be transferred t,o the SNLA PTD system in GEISHA format,
using non.-standard 7D's starting with COMlbb, COtt2bb, COM8bb, etc.,
upto COtt8bb. The conteni, s of each 11) sha.l'] ....be 8 characters maximum.
The requirements of 8C-It-72 OT42A are applicable. (b = blank space)

Distribution Instructions:

1. 0rigina] 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, [)ne copy to CEND Qua]ity Contro].

hk-;]e as ,7-?d-7771u£-{lc _{-,3{i-i£!-g)ig-r7[t3rg-: ID};_Ub.......(;I;i, si,.........................................Age rl cy I Au thor azed;......... S_gll'_a{i U ,'e
* i I I ; I

' CRB _24261 10/81 ....................................I...................................................................... ...,- ..... : ........... i .................. .I............ I.. ...... _......

,.-,_...Surf.,..l.L__s..__e_i__l._uwg, ca_ss__'__._t,ion Level i s_z_iCodCd-taf-rSC_g-:N<i_t,,_,,.
,ryl D/ 1 i I i,_...i.....a.......l......._'...... I IDF844953

c,<>o ].....1....1.......I. : ...... U N c., I, A S S..!_._. __:.._B.._.__....A.........A....1.4.71:.Si Si!<',t , <; l



i.....iiWg. ......C,la_ssSf:cat:orl_'................. '-........-" ...................................l.,evel I
k UN CLAS S IF I ED I.............................. I ...................................................................................................................................

g'll(.;lll IFOFIII Co,)f,]et. ion DaLe ]Source CodeiI)wg. Syst, em 'l'yp(:
J L 'IvlD DAY YR ! I
!lI!).,.ssa_o_!:,_l.T!_?D.lj...... i. I 1..-. J J 1, IDSblSl., ..............[T..:!.9/.S.C/q.E. AI: ............................... ..............

'art. Number Sur. issue I Mfr. Code }

'T_},ssa_0_11. _alO..Jo.l_....i 1._.1.,......IM.F}::I_2__I......L,....I................................................................................... ,
'_'st Ce,de

Li t.},i um S_i.!.i_.con. A110V Powder_...(-._!.90 ......+.8a8. me_s....h..)....,....L_i.£._s.!)...........................TCb.I.Lt. s , .
',.lte,, I]ncoming Lof No. ISublot. No, .
, II)bSS3707.1!, ..... l l..'Nbi.] ......J......1......] ....J.......:.................................I.SNt:,...lcjj.O_lOdod010j0!0 ,

•c!._.e,=J_v..t.r_,.._{..>v__vvv..:.g_.._.................L.5.:,s..t_....I.L[P...................................IV._7.>..v......
Li t,hium.............................................................J...........__.........l.P..l_C._l_,i.L..I.!._Ib .I..I......I .I1
sil:::o,.l . : _ lP ciTJsl:lb A,J 1.1 J

f rX..71ilhliiii_7.7111772_iL If7711ZL.ZL Ti ] :if,LliO.]2I-li;l:21..iil "..

I I I
Part._::..c:,.st::_e.._.t)_t__.......................................I_.v:_:.._......1.:-.ID .............................]_.Y__)._.e......'.......
Re1. Amt,. --325 mesh after" I I I
,s..:LeV.i_r!_......................................................................J.........__..........IP.J__C_.].T_.]_a]__]_t}._].._I....l...'..]........J.................

I I I
:l,oL SiZe ................................................................l_._Ur_2!.'9.:......L._IJD LV_1..u_e..............................
'. .................. 1 K_ _1s JI_LZ_I___J.__I._k_I....J......J......._J...:...l......l.. Jll/
! ........................................................................I..... I I/////////////
I l'OX* 1--):, _.>.>.S..i._*..:...5::r__ _.:_A. le._:.. _R)_ ...................................... __I_D___JsA.P..LD..I_.D...... 1....I_/..ZJ_L/Z_Z/_./ZZ//

I II

ver!got' S I,ot ..Number........................................................i t!.._l.*_l.N_l.F..i_.blU..._J.....l___l........1....1....1......J .1

_(j,pE..cg.
1 Iricomlrig ]oLs silal] }.,e numbered consecuLively wiLhin a calendar yi_ar'

Ex aunp 1 e : 5_'XX

_f :: ]ast two digiLs of calendar year
XX = sequential 1o5 number (see hole 2 below).

.._ l_lcoming lot numbers frombO1 Lhru 49@are assigned for exclusive use by
GBND and from 500t, hru 999are assigned for exclusive use by Eagle.-
Pi<her Ind., Jnc., Jc, plin, Mo. End, ties in t, he manufacLurer's code
field (k(Fb) field shall be AVg for FooLe btinera] Co,, AVF for 1,it.hi_:,,
Corpora.Lion of America, or BJR for Eagle-Picher Research Laboratory,
Specialty blaLerials Division, 209 NinLh Ave. WF,, bliam_i OK

*., (?:>mr:ie_rit, information 1.liar is erlt, ered irlbo the SNLA, Dep, 2520 HP3000
syst, em shall be Lrarisferred Lo Lhe SNLA PTD sysLem in GEISItA formal.
u,_irig rion-star)dard lI)'s sLarting with COillbb, COtt2bb, COitgbb, etr:.,
ui,Lo COM8bb, The co:it.enLs of e_ch ID shal:i-be 8 cllarac.ters rn_x:,tijm.
']'h,:: r'equirement.s of SC-N-72 0742A are app]icab]e. (b .:: b].ank sf.>_.t(:(..)

' :-,I ribut, iori ]nst.ructioris

1. (Jr'igina,] t.o SN1,A, Product Support, Division, within 10 working
days of lot. ac.c:ept.arl<.,:, arid a <.:opy retained by t.}irt ma._)ufac:l.ur'_.r.

' f)ri,.: copy t.r.> SNI,A, (}r'g . 2522 .
_, (Jrie copy Lo (IEND Qua]it.y Cont.ro].

• ...

if,.i, ;,.-,(< Idel,;t.ii_i_:at, jOniEr, grl i[Jr.g DaLe Test, Age_,_.y I Aiii, horized Sig,,_;,_ ,1;
I I ' I
t ,sbs icJ_J0 2784 i.

,:,, b,:ff .:IS_::Te__._l)v'g. CJasSi£ic;a.t/io): l]eve] !Siz(.. Cod,, ld lJwl%. V,,_.,t,,., .
(!i _ , !. ! l)FaT071

_()() _ : i } :i U N C L A S S I F I E D ' A 14'"1:_,. E}_,.:.I. 1 <,t' I

)(

i



I Dwg, Gi assi f i cgKVoK-_g-_-_T-I
UNOLAS SIFIED I

/ / Mt_ DAY Ya I /
tiLl:[I)bSSa44796_i2Ekd_J_L-._:a_JI/- I I _E_IDSb_KLEI, LUEZEoZaln A

PNbSS_44ro_.- 21o101 -- i & L IMFbl LL_I__I
4 g_g 0ga_ .... ,,- ,-,,,,-, .......

Iron Powder Data TOb IF IE_l_z_ ........

'_Item ]Incoming Lot No, l

' IDBSS844796,......L_N.kL4__I__L_L1 , _SNb.l.O_.O.Lg_lO_kolql0[___.

Chemist_F_ Z % b_z__Weiff_h_ht UniSs TI_.TE_[B_va_ eI--_o_S ERE?-- ............. g -_....
-M._.t_i_ _ron ....................................._--_ -_I_1_:I:_il_i[i_--............ i i
''--_--I-WK:T-'gss--S_-%-_:g-aCdET-3-;_ _ P101WlTl!dS__.......I_..-_L.i....L ...........

IPhysical Propertie[] Units I/D/ /Value
- " -g_r- -__- s _ ...............,TT,l..............

Gree,,Strength ---_--_ _-_-]_-S'"_--_ _--__>]Z-]Ll, 1_IN _ kbl__L, J_L .............].:-_nt Den[]ity
-Fe Po_,o-dgt---ie[][]Shan :-',25MesJi ..... _ ..... IP__-_,_: ..........

Fe Pow-a_ greater 5ban 100 Mesh g i_-_.I=I--I :-I-I_-7.7_

Particle Size Ann.lysi[]
Cumulative Mass % Unit[] I IDI ....... V_lue

0,0 _i _.ro._ -e_IT_A_-_--
7s,0 -_ cron[] J'-1_-TWgI_Tg-

Ay_e_r_K__ Partlc.--._e Size _}T{.Tc_-Tr-__.-_£ Micron[] A'IV__

l,ot Size Units IID Value

Lot Di
V-_-aor "s Lot, No, .......... ::.].I

NOTES:
1, Tncoming lots shall be numbered consecutively within a. calendar year,

Ex,: YYXXX,

YY = lash two digit, s of calendar year
X'XX = consecutive number (001 thru 999),

2, Oomment information that is entered into blic ,qhrLA, Dep, I1520 HP3000
system shall be t,r_nsferred to tl_e SNLA PTD system :i._ (_E1SIIA t'o_'mat, usii_g
non-standard XI)'[] starting wiLh COMlbb, COit2bb, COIt3bb, el:,(:. , upt, o
COilSbb, The contents of each :[I) sh_]] be 8 characters max:laura. 'l'}_e
requirements of SC-11-72 0742A Ere applicable, (_), .'= bl_nk space)

D:istribut, ion Instructions',
1 {]ri.gina] t,o SNLA, Product Support l)ivisio_, within 10 working

dezys of let acc:ept_nc:e a,_d _ copy re, t._ined by tt_e ma.nuf_ct.ut'e_'.
2 fine copy t,o SNLA, Drg, 2522,
3 (]he copy t,o (]END _ua].ity Co_tro],

" R-ii_.i-e-g;]d-_iTderit;;-{-:{]{-k:i_a:{;{gfil-i_-iigli:-.](f;:g-?]l):2iYi:.".....lT':St;-Xge-riii-y [ -lK({Cl{i :;}:.i/Zgii S i-g_ia.{.il ,'.
I I I I I

6t..,R/I) Ilt,R 89069oS(, | / 282o/4/3/89 I [
c(-,,t,. S,,ff,lX_u_'.lA1 ]Dwg, C].a, resi_ic_xLio_ l.,t_.ve] Isiz,_.jc,'od,-: ral_wg. N,,,,,t,,:,'
..........................................!....[....].....J.....l-I I I IDFa447`o_s---ooo ................. u N o L A S S li F I E D A I 14"l'S IBJii'_-:ti ,,i' t........................-.................1....l.___i_l.....J.....1............................................................:..................1................................"_.=.,..........:.....",..
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I DW_, (Jl_ifica, l:,toil l+,t:_vel I
....... L U N O L A S S I F I I.,_D [

" /i cem PO.i,:_gm_£-_ZE-O_%-_........ T_-gi_Ki_--dg_li;ii)__7"__&_'E{;&_-l+P__5................
/ MO DAY _',, / i I

I-I,[.LDbSSOSSSTB,ITDbL_L__L/ I - / / /,/D_b/Sl, iT:l:t!;/SO/ql_ lA
P_v_--_flimb-e-r Su), ...... _ssug;_-I-.M--fff_-r:--OE_e-..... _[%_-E O"-_Ed-_.....i'ogP+'+_Tu_- ........................
PNbSSSBOaTB--:_101ol - / /1, IM_PkLA_L1+__1.. P,+r,_hlorat_,Data 'roblaLpj.L "
'i-T_m 1 i-a_;_-Lo t_o, -.........................v ...............................
!.,. _IDi?_s's__a.ssa_s ,:L_NbLi_LJ_.Lj__ ................................................I -L<<7-KkL°I°° I°-LQ-I-°-L°--IO-LL

Ohemistry % by Weight Un.{t_s I!_LD] Value
I

Moisture ............%..............._.L_I__I..u_.I_LL__PGTil 2 O L l,l.._.l_j_.

"(_l-_orl_tes, l_s _-K-dIU3 % //KIdI_IO I I,I IlP O K O L 0 ,

So-d-ium, _.s _ Na.Ol04 %

P O T N Ab[___J__++_.t_,,U&-£na_gSP.its, -,s _ -Oxides V_ i- ii - , ...............

..... P o'r K P,+,IOlT/KI /4 I //,I,___LI

Pm.rticle 'Size Analysis
Oumul_tive M_,s _ Units IID/ Vmlue

---¢_.0 _{cro_+ __F0- l_TS--
-_ _,o _r__on_ PIs-F'_-l_-lSl_--

Lob Size Units TID V_lue

%-nao,,,,+Lo+;-_, ,.X-l-fiL-_'-rsJ-s--[___l-_V_EhZI
Nr]'PI_S :

1. Incoming lots shall be numbered consecutively within a calendar yea, r,
E×,; YYXXX,

YY = l_st two digits of calend_.r year
X_ = consecutive number (001 thru ggg),

2, Connnent information that is entered into the S_rLA, Dep, B520 lIPS000
sy.tem sh_.ll be transferred to the SNLA PTD system {n GEISHA format using
non-stands.td ID's starting with OOMlbb, dON2bb, OOMgbb, etc,, upto
(JOMSbb. The contents of each ID shaT1- be 8 c]iaracter:s mm×imum, The

vequ]-rements of SC-_.-72 O_g_A are applicable, (b = blank space)

l)i_:_t,vibut,ion Instructions',

I, (Jr'igina] to SNLA, Product Support Division, within I0 worklng
,lays of lot acceptance and a copy reta,ined by the manufacturer,

_+ lille copy to SNLA, Org, 2522,
3, (Ji+_+copy' to GENt) _umlity Oontrol,

l{ +-:l,.,+a,;J+_i-_.VJ-e_-ti--_ c:_t,i o n IEii'gr__"_.-p'_{_gi_--TT_,_!,-'_g"e-_-c_-[--_',] }_o{:{-_'(<.T"_]-_'nl_-t-_r_'
I / / / /

(Jl/;It/I)'PER 89069SS0 L /=s2sl4/a/_+c_ I /
"I" _ ........... "_................................. _'_ ...... *............................ *..... _-_I+.............................................¢,<,t+t.: .._S,L+.[-_[I_s_m_ue[7IT TDwg-7Ulassi:P-{c+tlon ]+evel [Si ze [(.,o+_ li.TlDwm,N,,,,,L,+,.

I-7 -7-1-1-1 I i /DPSSsa_r8
<>_!_............1717I_-_]::I:-.......tj N . . 1. C. . L * S S __ I . . .,F r I _ D 1 . .__.A - .......... 1 ..... ] _] :+IB_iT_.;.!.-T-_7-P,)-
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