wO 2008/063682 A1 |00 00 000 00 I 0

A nmethod of making a ballistic resistant conposite

mat eri al

rifle bullets and the |ike.

havi ng i nproved resi stance to hi gh energy
The net hod conpri ses

(12DINTERNATIGN AL APREAGATIGNEUKLISHEDWENDER THE PAUMPICOSIPRRATAON TREATY (PCT)

net wor k of hlgh tenaC|ty %%%é;d fibers. The fibrous

(19)vsl' 31)4% 11 f ioh VEEEERASL i C
e fte? Yhpltefoh LR T ||IIHI||II1I1rHﬁ ﬁIIIIHiHIIIIHHIIII||II||II||||II||I||I||I||I|I|I|I|||II|||I||II|
pressure o aIeast abo -;;O psi (10.3 Mra)

@5 @hBmaln pu@hdahw plity of 5
enpl My 00089 2g.b5.2008)Whi ch i s

rous |(ﬂ)y ﬁft&nﬁfoﬁal Publication Number

med frow( 2008/063682 Al

GDIm@emwnphasﬁm@ﬁpﬂbyurethane resi n Pravywst. 41Ad)idacteshire Drive, Chester, Virginia

B{ZBIRY QPGP]EI

St eac 4119?%4@?(?&%3)

(21) International Application Number:
PCT/US2007/062341

(22) International Filing Date:
16 February 2007 (16.02.2007)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
11/357,482 18 February 2006 (18.02.2006) US
(71) Applicant (for all designated States except US): HONEY -
WELL INTERNATIONAL INC. [US/US]; Law Depart-
ment AB/2B, 101 Columbia Road, Morristown, NJ 07962

(US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): BHATNAGAR,
Ashok [US/US]; 7843 Lake Forest Street, Richmond,
Virginia 23235 (US). WAGNER, Lori, L. [US/US];
7934 Lake Forest Street, Richmond, Virginia 23231 (US).
HURST, David, A. [US/US]; 11121 Morgan Run Road,
Richmond, Virginia 23233 (US). ARVIDSON, Brian,

&f®Y ably oriBWt&d-at 90 with

(74) Agent: CHESS, Deborah; Honeywell International Inc.,
Law Department AB/2B, 101 Columbia Road, Morristown,
New Jersey 07962 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LV, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO,
RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(54) Title: METHOD OF MAKING IMPROVED BALLISTIC PRODUCTS

(57) Abstract: A method of making a ballistic resistant composite material having improved resistance to high energy rifle bullets
and the like. The method comprises providing at least one fibrous layer comprising a network of high tenacity aramid fibers. The
fibrous layer is coated with a thermoplastic polyurethane resin. The coated fibrous layer is molded at a pressure of at least about
1,500 psi (10.3 MPa). Preferably, a plurality of fibrous layers are employed, each of which is formed from unidirectionally oriented
aramid fibers in a thermoplastic polyurethane resin matrix. Adjacent fibrous layers are preferably oriented at 90° with respect to
each other.



