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Abstract: To improve the safety of industrial welding robots, the task demand of safeguard system is firstly analyzed and
discussed. The technology of CAN field bus is then introduced which robot control system is based on. Given various
kinds of working conditions,relevant safety strategies are made as well as safety grades. Secondly a separate safety con-
troller is designed and communication protocol between the modules of robot and the controller is made to observe the
operation parameters. Last but not least,the mechanism of logical judgment and computing of safety zone is applied to

forecast possible risks and prevent errors of system in time, ensuring the safe and stable operation. Practice indicates,the

controller is feasible and effective.
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Fig. 1 Communications in system based on CAN Bus
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Fig. 2 Diagram of the safety protection system
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Fig. 5 Flow chart of security control strategy
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Table 2 Frame format of warning messages

FH1 T2 FH3 Fii 4 FHS Fi 6 FHT T8

¥ mmxm  mwma owe Py Py BR BRRFT  4RTH
Hesh o 0x0t 0x01 0x01~0x08 - - - DATA 0x10
Sl UR 0x01 0x02 0x01~0x08 - - - DATA 0x10
BIRRA 0x01 0x03 0x01~0x08 - - - DATA 0x10
£3 HRESHBERENX
Table 3 Frame format of error messages
- FH1 FH2 FY3 FH4 FHS FWe FHT F¥S
BB AR HERE e &R #H #H B® =P
of & 0x02 0x11 0x01~0x08 - - - DATA 0x10
buE - 0x02 0x12 0x01~0x08 - - - DATA 0x10
BB AL 0x02 0x13 0x01~0x08 - - - DATA 0x10
BB B AR 0x02 0x14 0x01~0x08 - - - DATA 0x10
BB REER 0x02 0x15 0x01~0x08 - - - DATA 0x10
fARB KSR 0x02 0x16 0x01~0x08 - - - DATA 0x10
B2 EEAR 0x02 0x17 - - - - DATA 0x10
RHEBEIFHER 0x02 0x18 - - - - DATA 0x10
£4 RULWESHEBEMER
Table 4 Frame format of status messages
- FH I FH2 F¥3 FH4 FHS5S FNH6 FH7 Fh8
C BdEXR WH% Wwe B BRFY  HRFY
2450 2 1 0x03 0x01 0x01~0x08 DATA DATA 0x10
EYikF: R 0x03 0x02 0x01~0x08 DATA DATA 0x10
YEfEE 0x03 0x03 0x01~0x08 DATA DATA 0x10
- R5 VRERENHEMER
Table 5 Frame format of initial value messages
. F¥1 FW2 F13 FW4FHS V6 FWT FH5 8
BiELR 0 H 2 s 6 B F HERFEW
R e 0x04 0x01 0x01~0x08 DATA DATA 0x10
HEREHE 0x04 0x02 0x01~0x08 DATA DATA 0x10
XY AMRME 0x04 0x03 0x01~0x08 DATA DATA 0x10
P B 0x04 0x04 0x01~0x08 DATA DATA 0x10
i 1] % (A 0x04 " 0x05 - DATA DATA 0x10
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Fig. 6 Flow chart of program design
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