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Tab.2 Pose coordinate measuring points of robots

YA 3= A/rad B/rad C/rad x/mm y/mm z/mm
1 -117.82 -134. 80 -17.34 -1072.56 1344.96 808. 10
2 -117. 84 -134.77 -17.27 -1237.97 1527.90 805. 89
3 -117.85 -134.76 -17.24 -1061.96 1 527.95 804. 84
4 -117.85 -134.75 -17.23 -607.50 1 105. 44 804. 69
5 -117. 86 -134.75 -17.23 -709. 56 1105.40 804. 53
6 -117. 86 -134.75 -17.22 -823.15 1079. 80 804. 35
7 -117. 86 -134.75 -17.21 -865.83 1079.77 804. 17
8 -117.86 -134.24 -17.21 - 865. 84 1184.49 803.97
9 -117.87 -134.74 -17.21 —865. 85 1322.50 803.97
10 -117.88 -134.73 -17.18 -763.83 1366.26 803. 12
x3 SONERATHREEZR
Tab.3 Deflection under 50 N force
s 4 PSR /mm K5 P JE/mm W 4 J/mm
A=
x y z x ¥ z x ¥y z
1 0. 69 0.26 0.20 0.12 0.10 0.01 0.42 0.15 0.28
2 0. 68 0.49 0.24 0.09 0.12 0.01 0. 36 0. 46 0. 36
3 0.74 0. 30 0.14 0.22 0.12 0.02 0.46 0.28 0.18
4 0.72 0.28 0.15 0.15 0.11 0.01 0.40 0.14 0.18
5 0. 80 0.32 0.22 0.16 0.11 0.01 0.52 0.31 0.23
6 0.83 0.33 0.30 0.13 0.09 0.02 0.56 0.31 0.38
7 0. 65 0.28 0.23 0.11 0.12 0.02 0.38 0.26 0.25
8 0.77 0. 41 0.26 0.17 0.11 0.01 0. 44 0.20 0.25
9 0.73 0.35 0.20 0.16 0.12 0.01 0.41 0.22 0.21
10 1. 00 0.40 0. 30 0.08 0.11 0.01 0.46 0.16 0.33
x4 100NERAATHRELTE
Tab.4 Deflection under 100 N force
. AT H% B/ mm KT HE B/ mm I+ 4% B/ mm
DRAYY
X y z X y ¥4 X Yy ¥4
1 0.98 0. 65 0.35 0.54 0. 14 0. 05 0.70 0. 30 0.45
2 1.08 0.76 0.45 0.53 0.33 0. 05 0.75 0.71 0.52
3 1. 13 0.50 0.35 0.79 0.12 0. 05 0.94 0. 39 0. 39
4 1.07 0.63 0.26 0.50 0.21 0. 04 0.72 0.25 0. 39
5 1. 10 0.57 0.37 0. 65 0.20 0. 05 0. 83 0.44 0.43
6 1.02 0.54 0.42 0.53 0.18 0. 04 0.79 0.42 0.49
7 0.71 0.54 0.53 0.42 0.17 0. 05 0.59 0.41 0. 62
8 0.98 0.49 0.40 0.48 0.17 0. 06 0. 68 0.42 0. 46
9 1.05 0.45 0.44 0.51 0.12 0. 05 0.72 0. 38 0.51
10 1.23 0.40 0.43 0.61 0.21 0. 05 0. 88 0.27 0. 40
=5 IS0ONERATHRELZR
Tab.5 Deflection under 150 N force
5 R B2/ mm KA HE)E /mm & H2 )5/ mm
ML I,
x ¥y z x ¥y z X ¥y z
1 1.12 1. 05 0. 69 0.94 0.17 0.08 1. 05 0. 60 0. 64
2 1.22 1.21 0.75 1. 10 0.34 0.09 1. 16 0.91 0.73
3 1.35 0.78 0.55 1.21 0.20 0.09 1.30 0.56 0.59
4 0.93 0. 84 0.55 0.90 0.19 0.10 1.01 0.46 0.53
5 1.13 0.83 0.58 0.99 0.23 0.08 1.00 0.56 0. 56
6 1.07 0. 86 0. 64 0.94 0.24 0.08 0.90 0.58 0. 65
7 0.97 0.79 1.02 0.75 0.18 0.10 0. 82 0.50 0.98
8 1.01 0.81 0.67 0. 86 0.22 0.09 0.95 0.56 0. 62
9 1. 20 0.78 0. 65 1.21 0.20 0.09 1. 15 0. 54 0. 62
10 1.24 0.70 0.70 1. 11 0.31 0.09 1.22 0. 40 0. 64
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Stiffness Model of a Machining Robot

Zhang Yonggui Liu Wenzhou Gao Jin’gang
(School of Mechanical and Electronical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract; Taking robot arm as research objective, this paper analyzes and researches the stiffness model
of a machining robot. First, the size of the equivalent stiffness is calculated according to the robot
transmission components, which are come down to elastic components and reduced to the corresponding
joints. After obtaining the stiffness of each robot joint, the joint deflection performance in robot end is
mapped out by using Jacobian matrix. In addition, the robot arm is regarded as a flexible rod, and the
deflection deformation models of stretch, torsion and curve are built, respectively. And then the robot
kinematics model is established, in which the staging parameters are contained. From calculating the
operation end mapping, each arm rod deflection has micro variable. Finally, the joint deflection and arm
rod deflection are stacked in the robot operation end, and then the robot general operating space stiffness
is solved through stiffness definition.

Key words: Robot arm Joint stiffness Machining Arm stiffness Deflection at the end of robot arm
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Architecture and Implementation of NIR Analysis System
Based on Cloud Computing

Huang Hua Zhu Shiping Liu Bizhen
(College of Engineering and Technology , Southwest University ,Chongqing 400716, China)

Abstract: Traditional NIR systems are stand-alone and difficult to model. In order to share resource of
existed NIR model, a NIR analysis system based on cloud computing is proposed. The NIR software
analysis system is designed on a high performance server instead of the host of stand-alone version, and
the architecture and design procedures of the NIR cloud analysis system are described in detail. The
system has the functions of preprocessing of near infrared spectral data, quantitative analysis, qualitative
analysis, spectral model search and spectral model transfer. The identification results of waste edible oil
between NIR cloud analysis system and stand-alone version are compared. The overall rate of correct
identification is 86.21% for the 50 samples of waste edible oil by the NIR cloud analysis system. This
result is fully consistent with the analysis results in stand-alone. The experimental results show that the
cloud NIR analysis system is low cost, easy modeling, access to flexible, enabling resource sharing and
remote access, etc.

Key words: Near infrared spectroscopy Cloud computing Spectral modeling



