-22- ABSTRACT This invention provides a novel |am nate
(heat-resistant protective material) using thermally expandabl e material,
in which weight reduction is achieved without inpairing 5 thinness at the
initial stage, thermal expandability, and protection against heat.
Specifically, this invention provides a2¢hernally expandable |aninate
characterized in that (1) the lam nate conprises at |east a thernal
expansi on |l ayer A and a thernal expaﬁ??gﬂgﬁ%yer B; (2) the thernal

expansion |ayer A If}icOn5gkNsién HiRR8Hesaa fidAE nedndest (neat-0am ng agent,
and a carboni zi ng agent, and when the thernmal expansion |ayer A further
cont ai ns &esilssrRRPRO taqfHvenaperigontsing, thewaaddyt expapiak¥e i nor ganic
i ght - vei gr%’étte%(?i%erirf‘ Hicthh%eg.?ﬁ{ r?édﬁeaﬂsw%rﬁwed/%wm&@@ SinfgadRiRYo by
vol une; ( the thermal "expansion Tayer B 15 contains a binder, "a flane

ret ar dant ,theinhessi ag tHyerdnitaatasbags zithgragk mxpand@biditiorapthi c

00 vt S RRUEEL Bt bisceomeRe byt BLORE LGt ponce
i nor gani ¢ Hheghhi i gpparpbder 1Anamitd lharaot gaivesi liinglrhawel yhtthgowder B 20
each have l%mt{lrjllaléedggn?pirti%e%f ag' ieésot Zai Qh%é‘x%g? "expansion layer A and a
thermal expansion layer B; (2) the thermal expansion layer A
10 contains a binder, a flame retardant, a foaming agent, and a
carbonizing agent, and when the thermal expansion layer A further
contains an inorganic light-weight powder A, the content of the
inorganic light-weight powder A in the thermal expansion layer A
is less than 5% by volume; (3) the thermal expansion layer B
15 contains a binder, a flame retardant, a foaming agent, a
carbonizing agent, and an inorganic light-weight powder B, and
the content of the inorganic light-weight powder B in the thermal
expansion layer B is 5 to 70% by volume; and (4) the inorganic

light-weight powder A and the inorganic light-weight powder B
20 each have a bulk density of 0.1 to 2.0 g/cm’.



