The present invention relates to a v.i'b_r ation danped |am nate article having

| mpt or,
of nmaking one article type and novel tools used to make the one article
type. The first lam nate conprises at |east one |ayer of dgfg i
(88) between at | east two substrate |ayers (86, 90). At |e3

deformation a 84) i s pMEREMNE R TS ANZARA ei n t he st r at e( s)

g][ et pl ai&. 1"&2%@“ I b9 eRARO q@dm?jeas

non- (161 dtereagionsl Patent Clagsitieatien S5/ t i c| e:| t h =aueimmmm-em ovi di W 96/21560
areas ofnsznam, FIESFaMB6 on, for an JtAag¢ ev attac t

The $econd | ani nate, Whl ch is not |def Pﬂgﬂ' gﬁ{rgﬁ'ﬁ'&mgl}f"addjtpgfe'jﬂ 6%“%7%6)
Ul | G e ppanotE ©1  RAbAA o bidgd L COR. K2R 38, LAYS] vl

é&

prov fenti (AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC,
(22) International Filing Date: 18 December 1995 (18.12.95) NL, PT, SE).
(30) Priority Data: Published
08/372,337 13 January 1995 (13.01.95) Us " Withow inmternational search report and to be republished
. ) i upon receips of that report,

(71) Applicant: MINNESOTA MINING AND MANUFACTUR-
ING COMPANY [US/US]; 3M Center, P.O. Box 33427,
Saint Paul, MN 55133-3427 (US).

(72) Inventors: MCCUTCHEON, Jeffrey, W; P.O. Box 33427,
Saint Panl, MN 55133-3427 (US). LANDIN, Donald, T.;
P.O. Box 33427, Saint Paul, MN $5133-3427 (US).

{74) Agents: DOWDALL, Janice, L. et al., Minnesota Mining
and Manufacturing Company, Office of Intellectual Property
Counsel, P.O. Box 33427, Saint Paul, MN 55133-3427 (US).

(54) Titlet DAMPED LAMINATES WITH IMPROVED FASTENER FORCE RETENTION, A METHOD OF MAKING, AND NOVEL
TOOLS USEFUL IN MAKING

{57) Abstract

The present invention relates to a vibration /
damped laminate article having improved force (torque '

and/or pressure and/or stress) retention, a method of
making one article type and novel tools used to make 84 |

the one article type. The first Iaminate comprises
at least one layer of damping material (88) between
at least two substrate layers (86, 90). At least
one deformation arca (84) is present in the laminate
wherein the substrate(s) are plastically deformed such
that they are closer than non-deformed areas of the
substrate and wherein the damping material has less
mass than in a non-deformed area of the article;
the deformation areas providing the areas of good
force retention, for an attachment device (82) attached
thereto. The second laminate, which is not deformed,
contains an additive of sufficient modulus, diameter
and loading, in a vibration damping layer to provide
improved force retention,
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