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F.FFECT5 OF BINIIEK ~:ON(:E)l’rRATICN ON THE PROPF:RTIE5 OF PLAsTIC BONDED EXP[.OSIVES

1NTRODUCTION

Raymond D. Cct!file, Ldwr-nce A. ;trerz, (ten.? W. TayLor, Thomas Ktvr+ra

1,.~ AIJmo~ National Laboratory
Las Alamcq, sew XI?xico d7545

.—
4 series at plastic bonded ~xp;>slvcs (PBX) has been formulated with

more binder than is nor~al!y containtid in high-energy formulations.
Addinq a re!ativr!ly small ~mount of’ binrit?r to a material such as PHX 9501
[95/2.5/1.25/1.;5 ‘xl% liMX/EstaneihDNIPA/HDhlPF irhe Bl?NPA and I+DNPF [crrn a
●urecric rhar 15 Frrqur?nrly cal!ed sircply the ~utectic)] wa~ found to
,+ccreasp rhf! shock Sensirlvlty while nor, decreasing the enerqy of the
r=xplosiv.em The tw’sc rompromi!ir? [Gr d P13X 9501- rype material contains
about 92 ,wti NMX. A,ldinq additional blnrler dot?s not ccmt~nue to dqcrease

cne qdp !iPnsirivity nr rhc For’ruldri,m; houevt?r, the enerqy OF the PtlX

decreases as expected. ‘rh,. hi]hrr-bindpr formulations are OE potential

u~e becnuse cIt rhe posslbil lcy of formularlnq a P!4X ‘dirh erwrqy similar to

TATB tormuldt ions, ,uch IS PHX ‘)502 (95/5 ‘dt% “rA’t’M/KeL-F 800), and with a
hiaher strain to Fai:urc.

of r.he explosive beinq re5r.wl. A rhporetical
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TABLE 1. PERFORMANCEAND 5E!J’;lTIVITY OF the enerqy cz~ the system remains relatlvelv
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this tJtlX “.+wre r?sponsiblr for the l~prcw.?rl per-
formance. All the variahlos ust!d in fhe process-
ing of X-12242-92-01-04 were varied from normal tc
extreme in an experimental drsign, and the

lensity OF the sa ple at thes,? mmmlirlons IWAS

measurerl. The mncmtratlon of the bi,lder ,)nd,

to d lesser extent, the number .IF ;,ressinq intpn-

sificatlons ‘wers Eound to he rhr ,mly vartablps
that s~qniflcanrly lnfluencerl the ri~nsitlt.s ,>F
the pre!iserl samples. ‘rho (:J pr~~+!+ure and the qap

:;~nsirivity wt!rv r~~rl~rermln(![l t:)r nnr s!17,plfJ .It

X 0242 92 01 04 pressed Iindrr rlminal pressir]q
~-rmdir ions. ‘The r~!sulr~ roprr)~l]ct!,l rho:;{! ,)t ~hf.

formulation pre~sd undt,r mor(, f,xtr~w, ,.,mli
tions. Inprovwl :;ellsitivl!y In I IIJX !lln b,.

, btainrrl hy :~iq,ly incrf,dslflq “h,, t! 11’rl(m II(

hlndtir In the (., )r!!fuv; lrr! xhil, Isillq r hr{. e

lnr,~n:;i[icilti,~n:;.

Al I I he llMX/K!; t,lrl#. /t,lltr,,. t il: im,llr,r l,il I; I I!+ tori

In ?“.il,le 1 made ‘iati!; f,lctr)ry l,r,,,.,;lrl,In ‘with Ihv
<.x’.f.pr if>n ,]1 I hr H() .’) wt\ 1!)1-,1111[ l!~n. ‘l% I :;

:,~.lll,r loil ,das (.xrrr.mely ‘.llmmy” lrl,l v1$11II. (I r(l

I.XI r!l(lt= ,IIINII III I he :i!.al!l ill 1111. 1111..,,,. W. ,.d,.,,n

Ill)t .lhl~ In (+tmlrl Ih@ ,l~:~irr{i ,l~,n,;iry It)r 1111,+

l!lrPlr.~iirltl nvrn thou(~h rllny .llr IIIJt ,I!rr,,tly
,.,.p,pflf.,,l)lt. ,wllh rtl~ f]ltll.r lIIIm II 1.11IIlr!r;.

TIIr I I r .It IIIIYPVV,II it>ll mrI(lF I IIWn ! IIF IlrIl ,1 III

1“,111111 I I. I thdr l~lr. ,1,1[, ,r.ll,ll Iivlly 1 .111.1 ,111

111,1111,1111’A]IY.1:1 Ihft IIMX Ill 1111, l!l:!l! 11,1! I!,ll 1,:

!Ir.! Ir.,!!lr(l, 1,~.lthirl,l .1 1~1111OrIII .lr ,113,,111 .tt 0,1

41) :mm (11’111111,* l). The .IVII t]rvl 011)0.tII v.It 11111 l,! I IIJI

—.
constant ‘ds the IIMX in the formulation is
decreased unkjl rhe mixture Is approximar.ely

92 wti Hmx (Figure 2). This result does not

se?m too surprising, if one reallzes thar voids

ot’ zero enerqy art? being replacdd with an en.er

qetlc ~indf!r. Lmkinq at the resulr.s presented

in Fiqures 1 and 2, one concludes that an

improv~d version of PtlX 9501 can be obtaine~ by

decreasing the HMX contenk to ’32 wr%. The qdp
sensitivity WLIL be decreas~d ,while the tnr?rqy
will remairl conscanr.

(:ONCENTKATTC!J

.
‘i
3

. ...-

. .

FI(;IIWK :. I’.J PRI!’;!;(JNI! A!; A FIJNCTION OF IIMX

(“ON(”t.:N’l’HF\”r [ON .
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FIGUliE 3. PER CENT OF TNEORETICAL rJJ?N!i ITY A!i A

FIJNLTION OF HMX CONCKNTRA’I’10N.

rr+ach very hiqh per cent T!ll)s. ‘The impnrranc? Of
reaching very hiqh per cent TMDs Iri !;et?n in

Fiqure 4, ,where r.ht? ,qdp Sensitivity 1s plotr.ed as

a function OE per cent TJW. lt iri apparent that

a PBX should be dt the maximum possibl? per Cent

TMD . To obtain rhp begr ~ensitiviry in d

lIMX/Estane/Purectic formulation, it ‘Jill be

rlecr!s%ary to determine ,what (.ontrol:; the r-li~-

lLIely small dit’t~tences in presstnq dcnsit.lcs.

F1\ilJliE 4. i;AP !; EN SIT IVITY A!; A FlJNr7’Ir3N I)F

l]litfl:liNT (W ‘J’IIE(IRXT[(:)I1. I)J!NSITY.

‘Vllrn Fl,]llrrm I rllr,~uqh .l .+r’~ ex.lmlrlr,l, II

,l\lpr,lr:; Ihal PNX ‘1’jfll ,n,ly I)n .In(,mal,,!!,i, ‘1’111. I)14X

‘1’, uI ,Iilra ,~vr,, ! .lk(,n I r,lm th~l I I If-f.!! lIt P In(l T,IY

11(>I 11P #., ,t, !l i:; l I.nt wllh rho ,,ll,,. , l!at,l I 11

‘!’I IIIP I Allllll 11)!1s1 n~pr.r lm~fll.1 .\r I. IIl,IIlrlrIIl If>

VPI Ily fhr llrtlfiv!(~r 11 Ijllx ‘1’1(11

+ensit ivity and (;J prf!%suro ,wt?rc .!etcrml~.ed .~nd

Ire r?ported in ‘:able L. lntF!rPSt.lnqly, rhe ,qap

,:nnsitivity is the ,saw. as for the hlqh-binder

l.fl,rane/eurectic formulations. l)a~ed on very

limited Pvidence, the qdp SPrIStttVLt~ ,>f a

hiqh-binder formulation does not appear

extremely ,Ippendent on the bir,der marerial.

(JW OE the purposr?g for rhis study WAS to

investigate rh~ properties of llMJ(-baSfid k’Hxs

with enerqies similar to PLIX 9502’s. Two of rhe
formulations discu~se d above, X-0430 aml X04JFJ.
were d+?siqned to have the enerqy of FBX 9502.

The enerqy of these two Formulations was Inde.-rl

very near to that of PBX 9502. The x-0430

performed very much as expected: the NMX Codt+?(]

wel 1 dnd no rmjor problems were enCOUnt@rPd in

pressinq. ‘l’h? x-0438, howevei, was dnorher

probLem bncause the Estane/eutectic is a Vri-y

$ott, rubbery matprial that flO\J!i much roo

r=astly and sticks to the metal parts in the

press. Excessive amounts of thi~ binder “-]ke

the samples very hard to press and creat~s

problems in ultiformity OF n,ar~rial, and producr?s

a preSSinq thdt iS not .limensionally stable.

Additional .sxpnrimenCs are pldnned to

Invest iqdte the kropprtlr?s of Estane/r?utectic

binder formlllati,ms with decreased amounts of

the Pbire(:tlr. ‘rhis wiLl provide d !;tiff@r
mat.-r!at dnd perhdps ovt?rcome s crme of the
problpm!i ot x-I14JFJ. The amount ot IIMX will nl,(!~l

ro be lncr(!~sed in t.hebc l!xp~rlmel)f.s 10 mlnrlin

rhe dt!!ilrcd f,n?rqy level.

I ‘I) N(:L( J!; ION!;
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