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Tab.1 Parameter ranges of factor A, B and C

A
g H

B C

—XIRE/C TIXRE/C SR/ COBEARIE/COBARE/C Bl EHLEUE/ (e min)  A5IHUE/ (- min)

TPUE  170~175 173~178 180~185 178~183 178~183 14.5~15.5 19
PVCH  168~172 170~175 175~180 173~178 14.5~15.5
2 RBEAR
Tab.2 Schemes of tests
A B C
P TS e e S e et R e b S e v e e DEH ML 22 5| E
B CRIRE/C CKRE/C SKEE/C WS/ C B e Db ERLRE AT/
(r » min ") (r * min ')
1
TPUHFH 170 173 180 178 178 14.
Ot 1h 17 K1
PVCH il 168 170 175 173 14.
2
TPUHf 170 173 180 178 178 15.
! 18 K2
PVCEHH 168 170 175 173 15.
3
TPU#F 170 173 180 178 178 15.
19 K3
PVCH Il 168 170 175 173 15.
4
TPUHF 173 175 182 180 180 14.
o 18 K3
PVCHH 170 173 178 175 14.
5
TPUHf 173 175 182 180 180 15.
’ 19 K
PVCHH 170 173 178 175 15.
6
TPUFF 173 175 182 180 180 15.
17 K2
PVCH 170 173 178 175 15.
7
TPUHF 175 178 185 183 183 14.
! 19 K2
PVCH il 172 175 180 178 14.
8
TPUHF I 175 178 185 183 183 15. X
. 17 K3
PVCH il 172 175 180 178 15.
9
TPUHF I 175 178 185 183 183 15.
g 18 K
PVCH il 172 175 180 178 15.
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Tab.3 Results of tests

sy MR | e PRRSMER/
mm mm
1 2.14 5 2.03
2 2.11 6 2.18
3 2.06 7 1.98
4 2.05 9 2.08
5 2.03
R4 MESWER
Tab.4 Results of range analysis
i H 4 B c E
I 6.31 6.17 6.47 6.25
il 6.26 6.29 6.24 6.27
I 6.21 6.32 6.07 6.26
K, 2.10 2.06 2.16 2.08
K, 2.09 2.10 2.08 2.09
K, 2.07 2.11 2.02 2.09
R 0.03 0.05 0.14 0.01
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Fig.1 Average values of product outer diameters at

each level of each factor
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Tab.5 Results of variance analysis

A+ A i 2777 Fil i 22 34 75 Al F
A 2 0.001 7 0.000 8 25
B 2 0.004 2 0.002 1 63
c 2 0.026 9 0.013 4 403
E 2 0.000 1 0

"2 0.000 067 0.000 067 0.000 033

F6 FmIMEFWMER

Tab.6 Metering results of product outer diameters

PR TS A/ mm PR T S AhEAE/mm
1 2.096 41 2.099
2 2.101 42 2.097
3 2.102 43 2.103
4 2.098 44 2.106
5 2.102 45 2.091
6 2.093 46 2.095
7 2.102 47 2.106
8 2.108 48 2.103
9 2.097 49 2.108
10 2.102 50 2.104
11 2.114 51 2.099
12 2.098 52 2.097
13 2.100 53 2.094
14 2.096 54 2.103
15 2.105 55 2.101
16 2.099 56 2.099
17 2.101 57 2.104
18 2.099 58 2.103
19 2.098 59 2.096
20 2.105 60 2.095
21 2.102 61 2.099
22 2.099 62 2.094
23 2.097 63 2.102
24 2.097 64 2.108
25 2.105 65 2.095
26 2.103 66 2.107
27 2.104 67 2.096
28 2.097 68 2.102
29 2.099 69 2.101
30 2.098 70 2.105
31 2.101 71 2.113
32 2.097 72 2.098
33 2.091 73 2.109
34 2.099 74 2.103
35 2.096 75 2.099
36 2.099 76 2.107
37 2.104 77 2.106
38 2.101 78 2.096
39 2.095 79 2.098
40 2.092 80 2.097
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S ATAE 2R . T Cu KT 1 33, Beal T A4t
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Fig.2 Normal analysis results of product outer diameters
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Study on Double-layer Composite Extrusion Process for
Indwelling Needle Connecting Tube

CHENG Lingling,ZHAO Mingxue, CHEN Pengtao, MO Panpan,NIU Fuchao
(Henan Tuoren Medical Equipment Research Institute Co. ,Ltd,Changyuan 453400, China)

Abstract: The double-layer composite extrusion process of the indwelling needle connecting tube was
studied by using thermoplastic polyurethane elastomer (TPU) and polyvinyl chloride (PVC) as raw material
(pellets) . The results showed that,the optimum process parameters of the double-layer composite extrusion
determined by orthogonal test were that the temperatures of TPU extrusion conveying section (zone 1) ,
melting section (zone 2) , metering section (zone 3) , flange and die were 170, 173, 180, 178 and 178 C
respectively, the speed of extrusion host was 15.0 r * min ', and the traction speed (traction cutting machine
speed) was 18 r* min". The temperatures of PVC extrusion zone 1,zone 2,zone 3 and flange were 168,
170,175 and 173 °C respectively, the speed of extrusion host was 15.0 r * min ' and the traction speed was 18
r + min . Under the optimum process parameters, the indwelling needle connecting tubes were continuously
produced for 8 h,and the normal analysis results of the outer diameters of the sampled products showed that
the double-layer composite extrusion process of the indwelling needle connecting tube was stable.

Key words:indwelling needle connecting tube; double-layer composite extrusion;process parameter;
TPU; PVC;orthogonal test method
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