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Development of Automatic Tuyere Robot Puncher Based on AGV

Technology for Side Blown Furnace
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Abstract: Punching tuyere is an important operation in side blown smelting process and there is no mature

tuyere puncher equipment for side blown furnace at present. Aiming at the characteristics of side-blown

furnace tuyere, an intelligent robot puncher was developed based on AGV technology for the first

time. The functions such as automatic navigation positioning, automatic tuyere alignment, intelligent

punching and so on were realized. This equipment has been applied in the industrial field successfully and

solved the problem of automatic punching tuyere in side blown smelting production.

Key words: side blown furnace; automatic tuyere punching; AGV; pneumatic device; robot

MW AP o B oA T 20 B B0 58 3 L REAE
R R BE R 37 i 25 0 A« 0 AF R £ 3 [ 75 31 e s vz
FUR N o O TARIE & A2 S R T ML & &
AR I DL HEAT 7 IXUHR 58 A0 o 000 A 47 XU IR 2 il
A B H AR R AR TN TS B 57 Bl o
R Fpahatbkd . Wi b e aa 5% e L 5
(4 1 B4 XUIR B4 S ™ it o (BN SE e, i
AESR B BT LAY P8R NS5 R HLE AR R G O

75 B #9:2022-04-13

F A 3 G0 55 BB 1 & R, Tl 45 R T B A 4
N7 SR 7 AR AE A B A U kR
AGV (Automated Guided Vehicle) ¥l %% AF1E G fiF
M1 A S 7 A% G i 3l b T 46 R B B T i B
T A e TR, ACEET AGV BRI H
— 2 [ IR LA A8 IFTE Tk 3 47 k
50 I FH o 80 e R 00 b 3 XUHIR 8 3l T 230 Ay ] e
IE MR REAL SC B BE 2 T S .

HEETH 7 ERHEEIARA SRS E (02-1904) ; B 4 & S WF &3R50 B (2021 YFC2902702)

TEBF N /1981, B M4, IF & 4% TR I



e 34 - A4 g QR ) (http://ysyl. bgrimm. cn)

2022 4F55 8 1

1 FARILIK B 24

1.1 @XEERIEE

Bt X T o 0 470 XU 2 AR R 4 L 8 AR L Bk
B, B &TE T BRI 5 30 .

E AMFE 20 20 9k £ £ & Gaspe #U %%
B3 IR ML, 15 46 56 T3 sl 2 8 s B UIR 454 . 7
TATHAE, THEREES ., TR H A%
1978 4 5¢ i, Mining & H 2 16 48 KUHR #L B ) . 38 5
3 E P i A 4  XRMLE RS s A0 5E 7. SE A
S AR R VES . B 20 it 70 RARTTER
SR HLIBE & T AR, 1973 4Rk BRI T MR LR
EEVERIE H— R0 XU KR AL, A 48 B ML NE S
B =34y g Tolk B A Al LA FAE =L 1998 4R
VLR SRR T RS BIE AR < B A A BB KUIR
BL7E 2020 4 Xt HLAK I RUR HLIEAT T T7H 9. F & T
FI 2h A4 KR AL 5230 A s Ak XUAR 58 2B AR T
A XUAR AL R A7 400 KU T
1.2 Uik %A KBRS =

4 P AN R B B R B i R
T AN TE FH 00 0 406 XU 25K < AH L 5 b 4 K
R A v A XUHR 5 A 0 R 4

1) JRUHR 25988 (4 ) Jo A — B B 0 2 2 R A4
S Ak A 45 96 S5 R X A 5 0 I 5 9 1 4 o
VR =R AR LM

2) JRUHR B4 BE AN — 4 B 4 i XU 842, 400 mm
FEAT I EE L B K A 4 0 b 9E AT R AT A
Sy b3 s e ) KRR B3 1 000 mm, BEF 4T
P LG i e AR 22, W IR 2 2 5 0 3 26 MU AT R 4T R
W

3) B (1 A 5 R TRT PR L B4R T 15 TE L 39 XUIR
BIL I 61 5 A7 38 AT B0 o 3 A7 J00 s T 5 00 IR e 285 4 A
AR A 2% L S 15 25 )/, 55 AR A AE R
e 5% 40 AU AL [ 38 A 1 e AT
515

AR SCER X e DA L s 3R T RO AGY
B2 A B TF 30 KUHR AL g A2 5 6 IF )
2 REHA
2.1 EBEHFRIEFW

AR SRR S R - 65 A B S XUHR A L BT
— BT AGV M XA L2525 Bk T %, &l

17 AL N B 5 4 XUBR L B8 4 ol
JG.HBER AT 3 W . RKERPLE AR AGV

INEAE IR S 5 L AT LSS BUAE 8 45F f5 LR TEHL
R Bl LAk NS B A i TR AN T 2R R
B TARRE T s AT 218 5 — 0l A 3)
FEHL L SE AN G T AR AR R B 6 o M 22 e
A, HLas N A AGV S 62 1 — K
BUBCRE (57 B2 A 52 BEAE XU A1 e R 2 2 07 » TR0 425 2K
SBIAT HLAG 52 Bt i WKUHIR D RE . 42 ] B TC 18] 4 %%
e SLBURT AL e AR A I R ] R sz T
DCS S5 {51 . F2 il H o5 HLa A Bl g oL
Wi, A zh7 i s st B HLEE AR A 3h F e, 78
PLAES AR B TARSE R - [l 3 e it ST — M SE e e

FHRRBLA A B E

B1 EBEFR

Fig. 1 Overall scheme
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Fig. 2 Structure of the tuyere puncher robot
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Fig. 3 Diagram of control system
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Fig. 5 Sketch map of positioning accuracy of

rod and tuyere
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Fig. 6 Height deviation of tuyere of side blowing furnace
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Fig. 7 Layout of magnetic sensor
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Fig. 8 Planning diagram of navigation path
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Fig. 9 Tuyere puncher robot using in site
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Table 1 Industrial experimental performance indexes
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Fig. 10 Application effect of tuyere puncher robot
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