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The Inverse Kinematics and Redundancy of Reclaimers
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Abstract

: A method for solving the inverse kinematic problem of reclaimer is presented in this paper. The

reclaimers in the raw vard are being used to dig raws and transfer them to the blast furnaces. The kinematic

configuration of the reclaimer is different from that of commercially available robots, because it has a rotating

disk with several buckets at the end of the boom to dig raws. The reclaimer has a redundancy due to the

rotating disk :

the degrees of freedom are greater than the number of forward kinematic equations. A plane

equation in the 3-dimensional space is determined by using several points adjacent to the reclaiming point of the

raw ores pile.

A constraint is obtained from the relation ship of the plane equation and trajectories of the bucket

of the reclaimer. Finally, a solution of the inverse kinematics of the reclaimer is determined by a numerical method.
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Fig. 1. Potograph of model reclaimer.
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Table 1. Kinematic parameters of reclaimer.
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Table 2. Kinematic parameters of real reclaimer.
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7 ek 2713 6,3 FHA AR 6,8 SARE Aol A Bz wie} ol 3We] wkENHS  AHA

o False Position ol 98t t&zA4 129 ol 3 ROD*A0,) <0 & FdbE 2715k 6,3 T 2Abgk
LY olstE = w7tx] wrEANEle] Brh A 6, 0% AR AT} A7IM BEd A9 FTAHAN i
e i ol 4 AAEE (21), 229 &S 6,,  HWAHE  (ny n, n,,)3= (07433, 01513, -06516)0]th
6,9 AR FT) g & olE TMAMEE o] E3td (B)E A0y &3] 107y o 6,9 ge o AF=N 4
AR ool A MEE WES kst 1y 103 2 9 WEANeE f¥HE AL ReZt e M 4w
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Hog vHRF#EsE 53] AXoli 3 Hol dAAe 4a
shed deEls A7he dier 100 nsy =g
6, = 7.8265 (deg) A6, = -1.1983 * 10°
8, = 287106 (deg) A6, = -1.12% * 10°
6, = 287299 (deg) A6,) = 31099 = 10 °
8, = 287299 (deg) A6,y = 97063 » 10%
weba] $Jollx I 9,8 (21), (22), (el Y= EH
Ykl AEE ¢,=1356 m, 6,=46.01°, 6,=581° 7} @
oo AVl e Mo AN sad Ads w1
i} dge (xd’ydrzd)‘
i 39778 sa A
Table 3. Results of inerse kinematics.
(xdvydvzd)m d &, &4 g, ')1133%71]
(8.52, -30, 45) | 3.66 | 37.70 | -0.47 | 45.48 4
(84, -35, 45) | 8.02 | 4521 | -0.43 | 40.78 4
(8.88, -25, 50) | 5.74 | 3128 | 020 | 3829 4
(11.76, -30,50) | 9.33 | 3828 | 3.66 32 4
(7.08, -20, 55) | 8.39 | 25.04 | -1.78 | 36.66 4
(14.04, -30, 55) | 14.64 | 3852 | 633 | 29.59 3
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