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Fig.1 Section diagram of sleeve and sheath
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Fig.2 Section diagram of extension and sheath
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Fig.3 Interferences between sleeve and extension sheath small assemblies and surrounding parts
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Tab.1 Schemes of orthogonal experiments

s TVRE gy AT
1 0.1 0.4 220 30
2 0.1 0.8 240 35
3 0.1 1.2 230 40
4 0.2 0.4 240 40
5 0.2 0.8 230 30
6 0.2 1.2 220 35
7 0.3 0.4 230 35
8 0.3 0.8 220 40
9 0.3 1.2 240 30
F2 O REHEEMNELSR -3
Tab.2 Hardness caculation results of samples degree
R SR DAL 1 AN

HE A B c D E Pl AR

1 28.5 27.5 23.0 23.5 32.5 27.0 91.25
2 33.5 33.0 33.5 32.5 37.0 33.9 92.44
3 28.0 31.0 32.5 31.0 29.5 30.4 91.84
4 22.0 28.5 25.5 28.5 22.5 254 90.97
5 29.0 28.5 30.0 32.5 28.0 29.6 91.70
6 26.0 24.5 25.0 27.0 27.0 25.9 91.06
7 31.0 31.0 32.5 32.0 33.5 32.0 92.12
8 28.5 33.5 33.0 26.5 32.5 30.8 91.91
9 34.5 35.5 35.5 37.0 38.0 36.1 92.83
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Tab.3 Average Shore D hardnesses of samples at

each factor and level degree
” - K
1 2 3
FIENZ 30.43 26.97 32.97
BEJE 28.13 31.43 30. 80
FIENR 27.90 30.67 31.80
1N 30.90 30. 60 28.87
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Tab.4 Average tensile strengths of samples at

each factor and level MPa
+ IR
1 2 3
FIENZ 15.56 16.47 13.24
JRE J5 14.19 16.34 17.03
FT ORI 15.49 15.82 15.44
FTED U 15.57 15.25 16.21
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Fig.4 Simulation result of strengths of sleeve sheath
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Fig.5 Simulation result of strengths of extension sheath
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Tab.5 3D printing sizes of sleeve sheaths mm

WERE ShERE Byl NER ShEAR

T g @ SR we e Ggm)
VG 17.13  21.26 50.65 5.12 19.53 23.27
k2 17.22  21.23 50.64 5.08 19.58 23.24
K3 17.41  21.24 50.72 5.03 19.45 23.21
K 1k4 17.42  21.23 50.74 5.15 19.43 23.18
RS 17.18 21.08 50.76 5.13 19.63 23.10
itfke 17.27  21.38 50.63 5.13 19.49 23.31
w7 17.16 21.36 50.73 5.12  19.54 23.39
8 17.15  21.22 50.75 5.23 19.33 23.07
WAFHME 17.24 21,25 50.70  5.12 19.50 23.22
BRRSME 17.12 21.16  50.79  5.23  19.53  23.56
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Research on 3D Printing Process for Sleeve and Extension
Sheath Small Assembly

. 1 )
XIE Jiacheng , YANG Haiwei
(1. Tongji University, Shanghai 201804, China;2. SAIC General Motors Co. ,Ltd, Shanghai 200120, China)

Abstract: Power tools usually come with sleeves and extensions. To avoid direct contact between
workers and rotating sleeves and extensions during fastening operations, a thermoplastic polyurethane (TPU)
sleeve and extension sheath small assembly was designed to be both safe and easy to install. For the sleeve
and extension sheath small assembly, SolidWorks and Teamcenter softwares were used for 3D modeling
and virtual assessment of the vehicle environment. TPU samples were trial-produced using 3D printing
technology, and through the orthogonal experimental method, the influence of printing process parameters
on the hardness and tensile properties of the samples was analyzed, and an ideal combination of 3D printing
process parameters of the sleeve and extension sheath small assembly was obtained: printing layer height 0. 2
mm, wall thickness 1.2 mm, printing temperature 220 °C,and printing speed 35 mm * s™'. The sleeve
and extension sheath small assembly printed under this process condition met the usage requirements.

Key words:sleeve ; extension;sheath; 3D printing; TPU



