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Abstract: In the similar mechanical performance and working condition cases life cycle assessment
( LCA) of three groups of pneumatic actuators and electric actuators was carried on in order to analyze the ex—
tent of environmental impact of the actuators. The main environmental impact assessment factors of pneumatic
actuators and electric actuators were analyzed. And the scope of the study system boundaries and time bound-
aries were determined for the LCA of two kinds of actuators. The main manufacturing process and components
processing features of two kinds of actuators were summed up. Finally the evaluation framework establishment
and data entry of two kinds of actuators were conducted with Simapro 7.1 and the LCA comparative analysis
of two kinds of actuators was carried out with Eco-indicator 99. The result reveals that the resources impact ac—
counts for about 50% of the overall environmental impact value of actuators and the environmental impact of
electric actuators is large than that of pneumatic actuators under the similar mechanical properties and working
conditions of these actuators.
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Table 1 Research objects of actuators
1 PA  CDJ2B1030A EA RCS2-RA4C-A20-6-50-T2-S
2 PB MYIB25300H EB RCS2-SS8C-A-150-20-300-12-S
PC CDM2L32400A EC RCS2-RA7BD-4-4004-400-T2-S
LCA
LCA 1
2.2

LCA ;
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Fig.2  Production process of actuators
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FRMPL SRWE . SRERGE. 3 EA
AW . .
— ECR | TR FRWAbED. BRI, W ERERE Table 3 Electric actuators EA parts list
BRI, JERTIEEE R, ORI R LRSS /
R=0.8 um 8
1 1 67.75
WM 2 L 194.98
A SPEERMR: BRESAA A 3 | 70.48
Ui B AL e P R 2 P ; ’
4 1 50.00
T IEMH S SRA 0. SR ENE . RO 5 1 100.00
H EE [ O KGR '
T AL LA R R 6 1 75.00
NS— 5 e N 7 1 392.50
L e g TEIEARIRE: FOIAN, RIS, ol
2 RN 8 A T8/TI0/45% 1 35.32
9 B T8 /T10/45# 1 73.23
A TWUNEL A ST AT 10 ¢ 18/T10/45% 1 10.51
11 1 50.00
s R/ NS
e ~ 13 1 550.00
& TN TF 500 mm/say e RS 14 1 70.00
i
S 15 1 170. 00
4 16 pvC 1 10. 00
Fig.4 Technological characteristics of pneumatic
actuator components 4 Simapr 0 7 1
2 PA Simapro 7. 1
Table 2 Pneumatic actuators PA parts list 5
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15 2 0.05 R
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19 2 0.02
20 | 0 4 5 Simapro 7.1
. Fig.5 Actuator evaluation framework based on Simapro 7. 1
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Name Image
[pa_cylinder tube
Status [Toberevised |
i Amount Unit

[xscriMo 18 (318) T 20.6 [o

(nsert line here)
Processes Amount Unit
Electroplating Nickel 1 2865.1 mm2
Electroplating Chrome T 2387.6 mm2
machinining steel 1.03 9
Truck 16t B250 0.206 kghkm

(Insert line here)

6 PA

Fig. 6 Cylinder Data entry of pneumatic actuator PA
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