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Abstract

In the metal processing industry, cutting is a common processing technique, such as flame cutting,
plasma cutting, etc. However, a large amount of high-temperature smoke is generated during the cut-
ting process, which contains harmful substances such as metal oxides and dust particles. Through anal-
ysis and comparison of existing dust removal technologies, combined with the characteristics of cut-
ting processes, this article has determined a composite dust removal scheme that combines bag dust
removal and cyclone dust removal. And the structural design of the device and the selection calculation
of key components were elaborated in detail, and the dust removal effect was theoretically analyzed
and experimentally verified.
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Figure 1. System diagram of the integrated cutting smoke dust removal device
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RPEDIR T2 05 SAES BT S8, RSB ANIETERARGHNE. TEAXN: Q=
AV, HQ HNXE Q(m¥h), V AESEI LA KGE (m/s), R TIHR T2 0/ A s M4 AR5
FOR, HAEH 0.5 m/ss A EEAERTT L A(m?). RS EIT LAy 20 m?,  WTH5E45 3 KE Q=20 x
0.5 =10 m*s = 36,000 (m*h). MLIE XSRS THERFRTBAR GRS, B HAR M -

WOHYIEMEAR 8 mm: VIEITIHFE 1 m3 L) RIS & 5000 m¥h; MHSERWKE: <5 g/m’,
THARL: 1~5 um 5 50%. ZHRDIEERE S, MHAERE C MEdANX: c=Qxc, Q NERISE
(5000 m¥/h); ¢ AMHAERIKE(<S g/m?), WHHESH C =5000x5 =25000g/h = 25kg/h -
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A IBATREAE S PR K

IR REL: SITRAME SRR E. W RIRESFER R mLE 1), S 280 X & 1460
RIS E 2).

WESERT 10m*x5mx5m, FAMMA 20 m?, XIE 0.5 m/se FEXFREEE: HA Im, NOXIHE
15 m/s. AA4ERRABAT: I 100 m?, &K 4 ho

FEMETOL: CHERHFE 1 m?, J8 X3RS E 5000 m¥h, KK 0.5 m/s.

KL T KEEBAE: 0.3 m/sy 0.5m/s. 0.8 m/s.

Table 1. Dust removal efficiency and pressure loss at different wind speeds

= 1. NEIRRTHRERRS EHIRE

R (m/s) ARKRE@m)  HEKRE(gm’) SRR %) BRI K(Pa)
0.3 5 0.02 99.6 800
0.5 5 0.01 99.8 1200
0.8 5 0.05 99.0 2000
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Figure 2. Variation of total pressure loss with operating time
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