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For example,

IP Policy

"trademark abandonment”, "EFS-Web", or "provisional patent”

Learning and Resources

Help Topic

# General information
concerning patents
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United States Patent 9,550,851
Barner-Kowollik , et al. January 24, 2017
Functional materials with reversible crosslinking
Abstract

A method for the reversible crosslinking of, for example, adhesives or coating matenals, and a composition stable on storage at room temperature for implementing the crosslinking reaction. The reversible crosslinking method allows very rapid crosslinking even at a low first temperature, and
undoing of the crosslinks at higher temperatures, thereby recovering thermoplastic processability and, for example, allowing the oniginally bonded substrates to be parted from one another again easily. A particular aspect 1s that a plurality of cycles of crosslinking and undoing of the crosslinks
are possible with the present system. A feature of the system used for the reversible crosslinking 1s that it contains two components, A and B, where component A is a compound having at least two protected dithioester functionalities, preferably cyanodithioester functionalities, and component
B 1s a compound having at least two diene functionalities.

Inventors: Barner-Kowollik; Christopher (Stutensee, DE), Oehlenschlaeger; Kim Klaus (Hockenheim, DE), Hilf; Stefan (Singapore, SG), Schmidt; Friedrich Georg (Haltern am See, DE), Guimard; Nathalie (Zurich, CH), Mueller; Jan (Lorsch, DE)
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Claims

The invention claimed 1s:
1. A reversibly crosshinkable formulation crosslinkable via a hetero-Diels-Alder reaction, the formulation comprising a component A which has at least two protected dithioester groups, and a component B which has at least two diene functionalities.

2. The formulation according to claim 1, wherein the protected dithioester 1s a compound having the structure #STR00012## where Z is an electron-withdrawing group. R sup.m is a plurivalent organic group or a polymer, the group R sup.n 1s a divalent alkylic, aromatic or oligoethereal group,
and n is a number between 2 and 20.

3. The formulation according to claim 2, wherein the group Z is a cyano group.
4. The formulation according to claim 2, wherein the group R sup.n is a benzyl group and n is a whole number between 2 and 4.
5. The formulation according to claim 1, wherein components A and/or B comprise a polymer.

6. The formulation according to claim 5, wherein the polymers are polyacrylates, polymethacrylates, polystyrenes, copolymers of acrylates, methacrylates and/or styrenes, polyacrylonitrile, polyethers, polyesters, polylactic acids, polyamides, polyesteramides, polyurethanes, polycarbonates,
amorphous or semicrystalline poly-.alpha.-olefins, EPDM, EPM, hvdrogenated or unhydrogenated polyvbutadienes, ABS, SBR, polysiloxanes and/or block, comb and/or star copolymers of these polymers.

7. The formulation according to claim 1, wherein at least one of the two components, A or B, has at least three of the respectively stated functionalities.

8. The formulation according to claim 1, wherein comp it A 15 a low molecular mass organic compound having 3 to 4 protected dithicester groups, and in that the formulation can be activated at a temperature T.sub.1 between 35 and 70.degree. C. and 1s thereby crosslinkable and the
crosslinking can be reversed to an extent of at least 50% at a temperature T.sub.2 which is at least 5 degree. C. higher than the temperature T.sub 1.

9. A process for reversible crosslinking, comprising: activating a formulation according to claim 1 at a temperature T.sub.1 of at least 35_degree. C._; subsequently crosslinking the formulation via a hetero-Diels-Alder reaction; and at a temperature T.sub.2 which is at least 5 degree. C. higher
than the temperature T.sub.1, undoing at least 50% of the crosslinks via a retro-hetero-Diels-Alder reaction.

10. The process according to claim 9, wherein the temperature T.sub.1 15 a temperature between 40 and 80.degree. C. and the temperature Tsub.2 is a temperature between 85 and 150 degree. C.
11. The process according to claim 9, wherein at a temperature above 80.degree. C., at least 90% of the formulation is soluble again i a solvent suitable for the formulation prior to the crosslinking.
12. The process according to claim 9, wherein the crosslinking of the formulation comprising components A and B, on heating to the temperature T.sub.1, takes place within 5 minutes.

13. An adhesive, sealant, molding compound, varnish, paint, coating, ink, or composite material, comprising the formulation according to claim 1.
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The invention provides a Z-axis drive mechanism of a numerical control machine tool. The Z-axis drive mechanism comprises a stand
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