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Application on trajectory control of forging and handling robot based on
distance measuring probe and base coordinate

Wei Xiang, Shi Yiging, Yao Hongliang, Ding Xiaoyue, Chen Xianming, Li Hong, Li Jing,
Jiao Qi’'an, Zhao Jiaqi
(China Academy of Machinery Beijing Research Institute of Mechanical & Electrical Technology Co. , Lid., Beijing 100083 )

Abstract: In the automation integration process of forging production line, an adaptive gripping method based on the base coordinate func-
tion and distance measuring probes of robot was studied to enhance the precision and adaptability of material handling. Then, by analyzing
the programming principles of base coordinates in KUKA industrial robots and their practical application, combined with real-time detec-
tion of workpiece positions using sensors, the gripping positions were calculated and dynamically adjusted. Furthermore, during the pro-
gramming process, the base coordinate and design algorithms were established by using language KRL to achieve accurate gripping and
placement operations of seven different categories of workpieces, and the experimental verification was carried out. The results show that
the collaborative application of base coordinate function and sensors significantly improves the operational efficiency of production line, re-
duces the operational errors, and further enhances the intelligence and accuracy of the forging production, which verifies the feasibility of
the proposed method. Thus, this research provides an innovative ideas for automated handling in the forging industry and has broad engi-
neering application value.

Key words: industrial robot; forging automation; base coordinates; adaptive; trajectory programming; distance measuring probe
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Fig. 1  Production line layout diagram
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Table 1 Parameters of KUKA KR210 robot
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Fig.2  Schematic diagram of clamp
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Fig. 3 Base coordinate establishment method
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Fig. 4 Multi-layer material rack
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Table 2 Multi-layer material rack related variable code

T e
SIGNAL Zrf $IN] 145

) BT e e
TO $IN[160]
SIGNAL Xr $IN[ 161 ] N . NN

) i SRS R TR B
TO $IN[176]
SIGNAL Yr $IN[ 177

3 FSINLITIL gy e
TO $IN[192]
SIGNAL Zr $IN[ 193

4 r $IN[193] S SRR T A Z Bl it
TO $IN[208]

s SIGNAL Yljte $IN[337] 7B SR RN 5 R A H R Y
TO $IN[352] IFs e
SIGNAL Yljell $IN[ 353

6 el SINLIS3 T gy 1 e
TO $IN[368]
SIGNAL Yljel2 $IN[ 369

7 v D390 s 2 Bt
TO $IN[376]
SIGNAL Zljel $IN[ 377

g el SINLSTTL e S o e W
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Table 3 Pickup code of multi-layer material rack
(el 1]
$BASE=BASE_DATA[1]  JHMIZEAIRR 1, TH
$TOOL=TOOL_DATA[1]  AHRF& 1, FEERL

LIN Pht JLa,

pul. x=XIj+Xr e
2 Li2() . BITRA N

pul. z=Zlj+7Zrf
3 LI3() pul. y=Y1j=Yljel1 FRHETHLLT B A
4 1LJ4() pul. z=Zlj+7Zrf~Zljcl FHEET AR C A
5 LI50) pul. y=Ylj=Yljcl1-Yljcl2 AR TR D A

S SRS ML 12
6 Lj6() pul. y=Y1lj-Yljel1-Yljel2—-Yrr o
ERUFA E A

7 LJ7() pul. z=Zlj+Zr{-Zljcl +Zljts JBUGHBFIE F A5
8 LJ8() pul. y=Ylj+Yljte B R
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Fig. 6 Schematic diagram of pickup points for multi-layer material rack
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Fig.7 Schematic diagram of pickup trajectory for box heating furnace
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Fig. 8 Call origin code for specified workpiece in main program
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Table 4 Box heating furnace related variable code

e g i
SIGNAL yh $IN[209] E SCAEIMARSP N T B 22 TR AT 1Y
TO $IN[224] S
SIGNAL Ch $IN[225

2 D) AL A i
TO $IN[240]
SIGNAL xh $IN[241] . X .
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Table 5 Pickup code of box heating furnace

PS5 RF (NG i
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