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56667a8)bDDF>BC@H AF K@ K?=<DA F\ A;< =><?<@A BC?DEF?G><c A;<>< C? =>FJCB<B K =>FD<?? AF DG>< 

K@B̂F> LFBC\I K A;><< BCL<@?CF@KE d#]e =>C@A<B =K>A C@DEGBC@H A;< ?A<=?f =>FJCBC@H K A;><< 

BCL<@?CF@KE =>C@A<B =K>A DF@AKC@C@H ><KDACJ< LFC<AC<?c K@B CLL<>?C@H A;< A;><< BCL<@?CF@KE 

d#]e =>C@A<B =K>A DF@AKC@C@H ><KDACJ< LFC<AC<? C@AF K ECgGCB _KA; AF <\\<DA =FEIL<>ChKACF@ F\ A;< 

><KDACJ< LFC<AC<? K@B D;K@H< A;< B<H><< F\ =FEIL<>ChKACF@ F\ A;< #] =>C@A<B =K>Ac 

D;K>KDA<>Ch<B C@ A;KA A;< =>FD<?? \G>A;<> DFL=>C?<? KBBC@H K ><KDACJ< LFE<DGE< AF A;< ECgGCB 

_KA; AF ><KDA [CA; A;< A;><< BCL<@?CF@KE d#]e =>C@A<B =K>Ac [;<><C@ KBBC@H A;< ><KDACJ< 

LFE<DGE< AF A;< ECgGCB _KA; =><\<>K_EI C@DEGB<? KBBC@H A;< ><KDACJ< LFE<DGE< AF ><KDA [CA; A;< 

?G>\KD< F\ A;< A;><<  BCL<@?CF@KE d#]e =>C@A<B =K>Ac K@B [;<><C@ A;< ><KDACJ< LFE<DGE< <CA;<> C? 

K@ KD>IEKA<c  L<A;KD>IEKA<c JC@IE DF@AKC@C@H H>FG=c FE<\C@c F> K A;CFE DF@AKC@C@H H>FG= F> 

C@DEGB<? K ?CEFiK@<  H>FG=c K \EGF>C@KA<B H>FG=c F> K ;IB>FiIE H>FG=̀ 

5666j89kF> <iKL=E<c C@ F@< <L_FBCL<@Ac K =>FD<?? AF DG>< K@B̂F> LFBC\I A;< ?G>\KD< F\ K 

A;><< BCL<@?CF@KE d#]e =>C@A<B =K>A DFL=>C?<? A;< ?A<=? F\ CLL<>?C@H K lmNRRPnTA;><< 

BCL<@?CF@KE d#]e =>C@A<B =K>A DF@AKC@C@H ><KDACJ< LFC<AC<? C@AF ECgGCB _KA; KA K@ <E<JKA<B 

A<L=<>KAG>< AF <\\<DA A;< B<H><< F\ =FEIL<>ChKACF@ F\ A;< ><KDACJ< LFC<AC<? [CA;C@ A;< #] 

=>C@A<B =K>A AF =>FJCB< K DG><B #] =>C@A<B =K>À  o@ K@FA;<> <L_FBCL<@Ac A;< ECgGCB _KA; DK@ 
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[0108] 21. The process of either of paragraphs 19 or 20, wherein the reactive 

molecule is an acrylate, methacrylate, vinyl containing group, olefin, or a thiol 

containing group.   

[0109] 22. The process of any of paragraphs 19 or 20, wherein the reactive 

molecule includes a siloxane group, a fluorinated group, or a hydroxyl group 

[0110] 23. The process of any of paragraphs 1 through 20, wherein the cured 

3D printed part is washed with a solvent to remove oil and/or unreacted reactive 

molecules from the surface of the cured 3D printed part.  

[0111] Clause 1. According to the present disclose a process to cure and/or 

modify a three dimensional (3D) printed part may comprise the steps: providing a 

three dimensional printed part containing reactive moieties, and immersing the 

three dimensional (3D) printed part containing reactive moieties into a liquid bath 

to effect polymerization of the reactive moieties and change the degree of 

polymerization of the 3D printed part. 

[0112] Clause 2. The process according to any preceding clause, wherein 

providing the 3D printed part includes washing the 3D printed part with a solvent. 

[0113] Clause 3. The process according to any preceding clause, wherein the 

liquid bath has a temperature within the range of about 30� C to about 300� C and 

immersing include subjecting the 3D printed part to the liquid bath for a period 

within the range of about 1 minute to about 24 hours. 

[0114] Clause 4. The process according to any preceding clause, wherein the 

liquid bath is a poor solvent having passed the polymer/solvent theta point for 

causing polymeric collapse.
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[0121] Clause 11. The process according to any preceding clause, wherein the 

3D printed part with reactive moieties is formed from a thermo-set or a photo-set 

resin comprising an acrylic resin, a methacrylic resin, a silicone resin, a 

fluororesin, a styrene resin, a polyolefin resin, a thermoplastic elastomer, a 

polyoxyalkylene resin, a polyester resin, a polyvinyl chloride resin, a 

polycarbonate resin, a polyphenylene sulfide resin, a cellulose resin, a polyacetal 

resin, a melamine resin, a polyurethane resin or a polyamide resin.   

[0122] Clause 12. The process according to any preceding clause, wherein the 

reactive moieties include one or more crosslinking reactive moieties selected from 

the group acrylate, methacrylate, olefin, dithiol, diol, methoxysilane, 

ethoxysilane, and sulfide. 

[0123] Clause 13. The process according to any preceding clause, wherein the 

liquid bath is a silicone oil bath, an aqueous glycol bath, a fluorinated polyether 

bath, an aqueous DMSO bath, or a DMSO bath. 

[0124] Clause 14. The process according to any preceding clause, wherein the 

3D printed part includes at least one of a UV stabilizer and a UV blocker. 

[0125] Clause 15. The process according to any preceding clause, wherein a 

thermal initiator is present in and/or on the three dimensional printed part 

containing reactive moieties.  

[0126] Clause 16. The process according to any preceding clause, wherein the 

thermal initiator has an activation temperature with the range of about 50 to about 

140 °C.
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[0127] Clause 17. The process according to any preceding clause, wherein 

immersing includes changing the temperature of the liquid bath between a first 

temperature and a second temperature, wherein the second temperature of the 

liquid bath is greater than the first temperature and is less than the heat deflection 

temperature of the 3D printed part, and the activation temperature of the initiator 

is within the first and second temperatures.  

[0128] Clause 18. The process according to any preceding clause, further 

comprising adding a reactive molecule to the liquid bath to react with the three 

dimensional (3D) printed part. 

[0129] Clause 19. The process according to any preceding clause, wherein 

adding the reactive molecule to the liquid bath includes adding the reactive 

molecule to react with the surface of the three dimensional (3D) printed part. 

[0130] Clause 20. The process according to any preceding clause, wherein the 

reactive molecule is an acrylate, methacrylate, vinyl containing group, olefin, or a 

thiol containing group.   

[0131] Clause 21. The process according to any preceding clause, wherein the 

reactive molecule includes a siloxane group, a fluorinated group, or a hydroxyl 

group. 

[0132] Clause 22.  The process according to any preceding clause, wherein 

providing includes providing the three dimensional printed part having a cure 

percentage within the range of about 20% to about 80%.
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CLAIMS 

What is claimed is:  

 

1. A process to cure and/or modify a three dimensional (3D) printed part 

comprising the steps: 

 providing a three dimensional printed part containing reactive moieties, 

and 

immersing the three dimensional (3D) printed part containing reactive 

moieties into a liquid bath to effect polymerization of the reactive moieties and 

change the degree of polymerization of the 3D printed part, 

characterized in that the process further comprises adding a reactive 

molecule to the liquid bath to react with the three dimensional (3D) printed part, 

wherein adding the reactive molecule to the liquid bath preferably includes adding 

the reactive molecule to react with the surface of the three  dimensional (3D) 

printed part, and wherein the reactive molecule either is an acrylate,  

methacrylate, vinyl containing group, olefin, or a thiol containing group or 

includes a siloxane  group, a fluorinated group, or a hydroxyl group. 

 

2. The process of claim 1, wherein providing the 3D printed part includes 

washing the 3D printed part with a solvent. 

 

3. The process of claim 1, wherein the liquid bath has a temperature within 

the range of 30⁰ C to 300⁰ C and immersing include subjecting the 3D printed part 

to the liquid bath for a period within the range of 1 minute to 24 hours. 

 

4. The process of claim 1, wherein the liquid bath is a poor solvent having 

passed the polymer/solvent theta point for causing polymeric collapse. 
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5. The process of claim 1, wherein immersing includes changing the 

temperature of the liquid bath between a first temperature and a second 

temperature. 

 

6. The process of claim 5, wherein the second temperature of the liquid bath 

is greater than the first temperature and is less than the heat deflection 

temperature of the 3D printed part. 

 

7. The process of claim 5, wherein the 3D printed part is within the liquid 

bath during changing of the temperature of the liquid bath between the first and 

second temperatures. 

 

8.  The process of claim 5, wherein changing the temperature of the liquid 

bath between the first and second temperature includes at least one period of 

linear change. 

 

9. The process of claim 5, wherein changing the temperature of the liquid 

bath between the first and second temperature includes at least one period of non-

linear change. 

 

10. The process of claim 5, wherein changing the temperature of the liquid 

bath between a first temperature and a second temperature includes at least one 

step-wise period providing no change in temperature.  

 

11. The process of claim 1, wherein the 3D printed part with reactive moieties 

is formed from a thermo-set or a photo-set resin comprising an acrylic resin, a 

methacrylic resin, a silicone resin, a fluororesin, a styrene resin, a polyolefin 

resin, a thermoplastic elastomer, a polyoxyalkylene resin, a polyester resin, a 

polyvinyl chloride resin, a polycarbonate resin, a polyphenylene sulfide resin, a 

cellulose resin, a polyacetal resin, a melamine resin, a polyurethane resin or a 

polyamide resin.   
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12. The process of claim 1, wherein the reactive moieties include one or more 

crosslinking reactive moieties selected from the group acrylate, methacrylate, 

olefin, dithiol, diol, methoxysilane, ethoxysilane, and sulfide. 

 

13. The process of claim 1, wherein the liquid bath is a silicone oil bath, an 

aqueous glycol bath, a fluorinated polyether bath, an aqueous DMSO bath, or a 

DMSO bath. 

 

14. The process of claim 1, wherein the 3D printed part includes at least one 

of a UV stabilizer and a UV blocker. 

 

15. The process of claim 1, wherein a thermal initiator is present in and/or on 

the three dimensional printed part containing reactive moieties.  

 

16. The process of claim 15, wherein the thermal initiator has an activation 

temperature of with the range of 50 to 140 °C. 

 

17. The process of claim 15, wherein immersing includes changing the 

temperature of the liquid bath between a first temperature and a second 

temperature, wherein the second temperature of the liquid bath is greater than the 

first temperature and is less than the heat deflection temperature of the 3D printed 

part, and the activation temperature of the initiator is within the first and second 

temperatures.  

 

18.  The process of claim 1, wherein providing includes providing the three 

dimensional printed part having a cure percentage within the range of 20% to 

80%. 
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19.  The process of claim 1, further comprising subjecting the three 

dimensional printed part to UV light treatment during a period including at least 

one of prior to immersing, during immersing, and after immersing. 

 

20. The process according to any one of claims 1 to 19, wherein the reactive 

moieties are  polymeric resins that retain some unreacted portion(s) of the 

monomers, or remaining monomer itself, used to prepare a polymeric resin so that 

the polymeric resin, which forms the 3D printed part, is not fully cured to 100% 

of all potential reactive sites.  
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