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Automatic Sorting and Picking Manipulator for Blood Collecting
Needles in Stacking State

TONG Jun-hua, CHENG Pei-lin, WU Chuan-yu, LOU Hai-feng, HE Lei-ying, XIE Qi-zhi, SUN Liang
(Zhejiang Sci-Tech University, Hangzhou 310018, China)

ABSTRACT: The work aims to study the automatic sorting and picking manipulator for blood collecting needles in
stacking state in the packaging process, to achieve the single picking of the blood collecting needles. Two kinds of auto-
matic sorting and picking manipulator of the rubbing and air-aspiration types were designed base on the physical charac-
teristics of the blood collecting needle. By mechanical analysis and orthogonal test of the picking process, the influence of
the insertion depth, initial rod distance and clamping force on the success rate of the rubbing type sorting and picking was
studied. Through design calculation and test, the influence of adsorbed frequency on the success rate of the air-aspiration
type sorting and picking was researched. Moreover, the sorting and picking effect of these two kinds of manipulators was
compared. When the insertion depth was 30 mm, the initial rod distance was 4 mm, and the clamping force was 1.9 N, the
success rate of sorting and picking was the maximum (82%) and the rubbing type sorting and picking manipulator did
great harm to the materials. The success rate of sorting and picking was 86% during the continuous double absorption by
air-aspiration type sorting and picking manipulator, due to which the materials were subject to less damage. The
air-aspiration type sorting and picking manipulator does little damage to the blood collecting needles, so that it can meet
the feeding requirements of the automatic packaging machine of the five-channel blood collecting needles.
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Fig.1 Structure of blood collecting needle
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Fig.3 Structure of rubbing type sorting and picking manipulator
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Fig.5 Rubbing type sorting and picking process
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Fig.6 Dynamic force analysis of blood collecting needle
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Fig.7 Force analysis of blood collecting needle in a critical
state of getting out of the pit
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Fig.9 Air-aspiration type sorting and picking process
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Fig.11 Dynamic force analysis of blood collecting needle
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Fig.12 Experiment of rubbing type sorting and picking
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Tab.1 Experiment results of rubbing type
sorting and picking

Hy/mm dop/mm
1 25 2 1.0 21.0
2 25 4 1.5 60.0
3 25 6 1.9 55.0
4 30 2 1.5 30.0
5 30 4 1.9 82.0
6 30 6 1.0 63.0
7 35 2 1.9 22.0
8 35 4 1.0 70.0
9 35 6 1.5 58.0
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Tab.2 Analysis of the experiment results of rubbing type
sorting and picking

R ARHEREE/mm  WIAEFFEE/mm  JedE /N

K, 136.0 73.0 154.0
K, 175.0 212.0 148.0
K; 150.0 176.0 159.0
i 453 243 513
s 58.3 70.7 493
s 50.0 58.7 53.0
R 13.0 46.4 3.7
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Fig.13 Experiment of air-aspiration type sorting and picking
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