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Preparation and properties of PBT composites for thermal sublimation high gloss black key caps
ZHENG Xialian, MA Yuanhao, OUYANG Cheng
(Intelligent Manufacturing and Materials Chemical Engineering Institute, Yichun College, Yichun 336000, China)

Abstract : With the rapid development of the mechanical keyboard market, users have put forward higher requirements for the
performances of key cap materials, especially the surface quality. Polybutylene terephthalate (PBT) has become an ideal material for
key caps due to its excellent mechanical properties and chemical resistance, but ordinary PBT has problems such as poor dyeing and
insufficient high gloss effect. The melt blending method was used to prepare PBT composites. Polycarbonate (PC), acrylonitrile-
butadiene-styrene plastic, glass fiber, carbon fiber (CF), self-made acrylic gloss modifier, polyurethane, nano silica, and other addi-
tives were added to provide good tactile sensation and smoothness, while improving surface gloss and mechanical properties.
Compound granulation was carried out using a twin-screw extruder and used to obtain key cap blanks by injection molding, then the
key cap surface was treated using thermal sublimation transfer printing technology. The effects of PC content, CF content, gloss
modifier content, and extrusion process parameters on the properties of the PBT composites were mainly studied, and the influences
of thermal sublimation transfer printing process parameters on the surface quality of key cap coatings were also investigated. The
results show that when the content of PC is 3 wt% , the content of CF is 2 wt% , and the content of gloss modifier is 1 wt% , the
composite has high surface gloss, mechanical properties, and heat deformation temperature. When the main engine speed of the
extruder is 350 r/min and the feeding speed is 255 r/min, the surface gloss, tensile strength, and heat deformation temperature of the
composite reaches the highest. Adopting appropriate thermal sublimation transfer printing process parameters can improve the
surface quality of the key cap coatings, when the sublimation temperature is 230 °C and the sublimation time is 10 min, the surface
gloss of the key cap coating reaches 93.4 GU.

Keywords : polybutylene terephthalate ; composite ; key cap ; thermal sublimation transfer printing ; gloss
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Tab.1 PBT composite sample formulations (mass fraction)

%

iiﬁ‘;l:r PBT PC ABS GF PUR Sio, CF KH-560  Gloss modifier ~ Others
1 58 2 6 15 3 1 1 0.3 0.5 13.2
2 58 2.5 6.5 15 3 1 1 0.3 0.5 12.2
3 58 3 7 15 3 1 1 0.3 0.5 11.2
4 58 35 8 15 3 1 1 0.3 0.5 9.7
5 58 4 9 15 3 1 1 0.3 0.5 8.2
6 58 3 7 15 3 1 0 0.2 0.5 12.3
7 58 3 7 15 3 1 1 0.2 0.5 113
8 58 3 7 15 3 1 2 0.2 0.5 10.3
9 58 3 7 15 3 1 3 0.2 0.5 93
10 58 3 7 15 3 1 2 0.3 0.2 10.5
11 58 3 7 15 3 1 2 0.3 0.6 10.1
12 58 3 7 15 3 1 2 0.3 1.0 9.7
13 58 3 7 15 3 1 2 0.3 15 9.2
Notes: Others include lubricants, light stabilizers and other additives.
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Tab.2 Performances of PBT composites processed at different extrusion rotational speeds

Main engine speed/(r-min™) Feeding speed/(r-min™) Tensile strength/MPa Surface gloss/GU Heat deformation temperature/°C
300 220 84.5 88.1 219
350 255 92.6 95.3 225
380 280 90.3 92.1 223
400 300 83.9 89.5 221
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Fig. 7 Effect of sublimation temperatures on surface gloss of key cap coat
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